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1/ 



H£3ffi#^-] P03-0429 



mm a] ¥^;i5^ 5^26B 

mvsmwrfmi ci2N 15/00 

If&WV&ffl 1^12 aOCMflHfe'>>ffl'* (HCV) *VAft3fc 



mx&Lom 21 

[ttBrXtigBr] XJgttM&RBWi 3-37-1-302 
[ft*] • J®ffi 
[»W#] 

'[ftj?rXtt©jfr] «5B»**aifr3»ttE*&^ mri-i. 4-206 

[ft*] m§ #1: 

[ftMxii®^] tt^jiijftjiiNr^tfisc umm -13-5-303 

[ft*] &m 

[fflfim^r] 000003159 

[ft*Xi±*#] SVt^li 

[SftBU*-^] 591063394 

[ft*Xfi**fc] ftaSfcA *3§C*PE^5fe#&» 



ffiiE#2 0 0 3-3 1 0 7 7,5 0 
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i&mxitmm] ^m#p*^s 55099 >y 

[^PJrXitmWfW.mMm] 55099 Mainz Germany 
[J^^Xfi&^J^IIHiSffi] Johannes Gutenberg-Universitaet Mainz 

mm a) 

[»J#-^1 100091096 

[WJ#-^-] 100118773 

' 100096183 

[^•&ifeS#-5§-] 015244 
MfrhNfeHl 21.000R 

i§«fl* 1 
i®tir%i mm 1 

mmm 1 

[y;i"-7(7)i§] 51 
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\mm&\ mm 

Sf^M2a<7)CMJ3f^'>^^^ (HCV) AIi^35c9$cm£ 
l^H^fc. NS3*>^?g, NS4A*W^|f N NS4B?W?^jr, NS5A^^>^^® 

&^s5B*w^sc£3-K-r&@a?ij£:, 3'immmi&t*'j?ti:< t^^^m 
ittRvt&z <tbi ooiRESie^ij £ $ <b t'#tf. w^s i ismo i^; a > r 

NA 0 

< & 1 ocoM^- # -itfS^ L < ti V 9 -Mfclrt, IR 
ESE^J-fc^ 3k&&m.23i<DCmM-#k*7 4 frAVrs ARNA_tONS3* w^jr, N 
S4A* NS4B* >/*9M^ NS5A* |?;&?>*NS5B* >^Sf & a — K 

[ff3t^4] ^tfe^-M2aO CMJJf i^^-f frWfS ARNA^ 

m.<0 V "7° 3 1/ R N A o 

[ft^5] JaTO(a)Xli(b)ORNA*t)44 U^VnVRNAo 

(a) KBI*-^ 1 X it 2 "Ctf $ a & m^Se^iJ i^^SRNA 

(b) mm^ixi*2x-7FZti2>mmmKi$^xi~i o«o«ut^*> s 

m3Z.(±#iP$tL7tm^@B^<b^i9, fro, Ifilti^ft^RNA 

[If ^ 6 ] &t$£ 1-5 ttfr 1 ^(fB<^<7) V^nVRNA £*fflj& 

o 
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^-*J: 2/ 



[if ^ 9 ] K^ifflsa^nuh7#fflj3^Tab * ^ 7 mm<o v-fvu 

Ac 

[If^tgl 2] CMJ!R : ife^'f^fl6*JcWi-*7^^>'0«jS0fei6^ 

1 - 5 (D^-f tLfr 1 JgfEttOl'y; >RNA 0 
[ff^tgl 3] CMJFFifc^ ^^Wi-&7^^>C5|Ktofci6^ 

1 4 ] fjf 6-9 cov^-ftt^ 1 JHB«© l/^'ja ^UMBflg/^ 

[If 1 5 ] If 3m 6-9 OV>i**Lri> 1 V 7 V rr 

M2aO C MfFifc^ <* O * >f * >/t * ® <^J4at^fe 0 

1 6 ] m^®<50^TT\ Wt&R 6-9 OV^-Ttt^ 1 ^|B«0 

Iffi-Rm 1 7 ] HF^S 6-9 Wftifr 1 :^fBi£<£> 7 y a VttSHlUfi^ 
l®m_h^T9 itfr^tN ftf^FSS^a?) C SUFFife^ oi/^'javRNAH 



2003-3107750 *i 
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t-v : 3/ 



1 9 ] m&g 6-9 o v>r i ^lam^ 

2 1 ] i r~7F z thz>m.mm±- k&^t, &tf<d (a) ~ ( 

h):. 

(a) 7 1 5 7<OSfcfefc*5»t&A;fribG^>gg||> 

(b) &3£#^-4 9 5 5 0*Pffitc^tt*C^^U^^>gEII, 

(c) Wm^rA 9 3 6 0«Hifcfc*3tt* A^?> G^OSg*, 

(d) 5 0 0 0 Og&fi *3 if £ A «b G ^OgEft, 

(e) ^*#-t7 2 8 8 0^ir^tt^>A^P>G^O^. 

(f) 5 9 0 1 <DMtiLK3$Vr2>Gfrt>U^<D&m^ 

(g) 6 1 1 3<^SPffi^i3»t&A^f>U^OgE*, 

(h) m*#^-2 8 9 0 KiStfaA^&G^OgElk 

[0 0 0 1] 

ffiBEift 2 003-3 1 07750 
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*§&wi*. mttmzzocwwr&^j )v^<buy°v 3>.rna, 

[0 0 0 2] 

CM#Fi£?-f (Hepatitis C virus. HCV) (i. 7 9 tf ;PXf4^Jl 
— ^#IO(+)fl-t>^RNA^^-V Atn^^f CM#B&<?> 

HC Vitf5^M<7)^lg^*e^>^, Simmonds^tCt^HCV ftO^ifi^iJ^ffiv^c^ 
*fc*Wfi£Tt± HCV (i^T-Mla. itfcTMlb. «^M2a, Mrfl^K «fe 

?-M3a, :«:^M3bo6*^K^S£*L (^Mfirami) . s^c^-ti^o^- 
:£fifc2~5) o 

[0 0 0.3] 

mxm®hti&m&ift&ott&wM&Hcvnmmmx&2>o mm, wmmm 
#<7> 5 o %mm.mwm^^^m u ^9^20 %v>bm& 10^20^ 

& o 

[0 0 0 4] 

v >t<Dftmmmzx t)ftt>tix^& 0 l^l^^, ztibntemzft-oxb 
> 6 0 o/oiztem^tmtb h tmx$> . n^^tzm^m 



tBSE#2 003-3107750 



003-148242 



5/ 



[0 0 0 5] 
[0 0 0 6] 

oT, HC VE&3fe<3S#«»fl&£^?-*R'NA*: LT, HCVtWARNA 
vyyn>^«i$tL^ifctcJ:r? (#Wvfcl£2, ^tf7-10) . t&m 
iJfi*fflv»TH C V ^«»^fll i S:»*ft 4 i **nT|g t%vfz 0 i tt & H C V 
tWARNAV^V3>li, it^MlbOH C A R N A05**fl|R« 

[0 0 0 7] 

HCVW ARNAifflv^^OL^8§*Ltv»!5:V> 0 MSr^itfeT-MOH 

Zbfrb, IfS^IlbO H C V ft A R N A 7* 'J avoJIWfWC 

fi> HCVoaH«iS:t^:#initlij|U^#x.t>*L4o "f 
> * - -7 * n ^o^*A*H C VOflMS^-ISfc i o i Stfs^ 
MlbOH C VOt^/ ARNAl/^'Jny £^*> H C V«»l&0# £JEv>T-fe 

[0 0 0 8] 
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MMKtK 1 ] 

mm 2002-171978 -^2r$ft 

mm2 0 0 1 - 1 7 1 8 7-^<2r$R 
[^WfcfclR 1 1 

Simmonds, P. et al, Hepatology, (1994) 10, p. 1321-1324 
Choo et al., Science, (1989) 244, p. 359-362 

\&m&m. 3 ] 

Kato et al., J. Med. Virol., (2001) 64(3) p. 334-339 
Okamoto, H et al, J. Gen. Virol., (1992) 73 p. 673-679 

5 ] 

Mori, S. et al, Biochem. Biophis. Res. Commun. , (1992) 183, p. 

.334-342 

Yoshioka et al., Hepatology, (1992) 16(2): p. 293-299 
Lohmann et al., Science, (1999) 285, p. 110-113 
Blight et al., Science, (2000) 290, p. 1972-1974 

ummcR 9 ] 

Friebe et al., J. Virol., (2001) 75(24): p. 12047-12057 

wmmcm. 10] 

Ikeda et al., J. Virol., (2002) 76(6): p. 2997-3006 
[0 0 0 9] 

i&m&mvkhx 3 ) t-rzum 

tBIE#2 0 0 3-3 1 0 7 7 5 0 
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^-v>: 7/ 



[0 0 10] 

mm * mm- & tz fro^m 

CV(0V7'j3>RNA^Itl,ii:l:i|!iL/; o 
[0 0 11] 

[1] A{;5^M2aO CMJFBfe^ ^fM(OtVARNA±^ NS 
3*>;^«> NS4A*VC*J^ NS4B*W?£^ NS5A* W'C* J£RO«NS5B* > 

N l/T'VnyRNAo iC01/7' 1 ; 3>RNAIi, < t i> 1 oOjSRv-*- 
itfc^ L < t± 9 * -iHK^&O^fc < t i> 1 OOIRESIB^J * £ K^tr Cl 

[2] IS?iJl^§-9Xf± 1 O^v^-ftL^loT'^^tL^^ie^J^^^^ 

mmt „ &%<ti>i ^><dmir^-z -ae^ l < & v * - a^F t > ir 

ESSB^J t . stf5^FM2a^)CMJffi^^-r;V^O^y ARNA_b4>NS3* N 
S4A* >A^f, NS4B* ® A NS5A* W** jff&tfNS5B* >/^Sf£n- K 

irhWMt^ 1X1*1 2 0^-ftL^io-c^$*t*ffi3fegB^f>* < 6 

[3] »fe^-ffl2a«) CSIflfife* <i frAWS A R NA#, 3 Xtt 5 T?^ 

$fr*^E#I:*>kfc3RNA-C*a. ±E[l]Zl±[2]ffi*Ol/^V 3 VRNA 

o 

[4] ^(a)Xii(b)<7)RNA^e»^I.I/7 , 'j3VRNAo 

(a) 1 XI* 2 -Cfc $ ft&gtifeGTO* ?)WRNA 

(b) @e^j#-f-ix(i2T^^tL^m^@e^j^i3^r i~i oi@om^ ? ^> s 

[5] i:|2[l]~[4]fEtt<^1*;j^ov:/i; 3>RNA&i|ffllfefc3*A?-££fcfc 



&§E#2 003-3 107750 
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[6] cmft&yj frxmm<Dmm<n?ztb<Dmm%mL< nmmmomMx^m- 

[8] cs^^^^^^i-^y^^-v^M^fc^o, ±ia[i]~[4]fs 

[io] ±m5imm<DV7v ^ >mmmmfrb\/7v ^ >rn Azmtbtz ^ t 
[in ±mi5mm.<DU7>>)x>Mmmmz : mmu n^fi^mm^^^ & 

[12] wfflss<oif&T"£, ±m[5mm.<Dwfv * zsm$mm,*&mu 

[13] ±E[5]ffit^ U^'J 3 f>tSl/7''J n > R N A t, 

*rfc& y n ^««fflifi*f^H*r*is«: i mm±ff - 1 ahkT-m 

2a<0 C MJFFife 7-f;W*01/7 ,, yrj>RNA * if :k $ & & m 

x-r&u&o z<Djjmz$5^Tte, wm^<om±n s , ^-fv^>mmm^ 

bit* £ Lv\> 

[14] ±|B[5]SB*0 V yy a ^K»MI&*&ttK V n > R N A L> 

5i» l tzmm v t" y n y r n a s: m v 7 s y 3 ^nmmm. t \±w <vmm Kmx^r 

mtzblsfV a ^«»|BlS*f^*-r*XS* 1 EUSJJl±ff 9 

blMzV-fy 3>«ERjWfl&*»e>«0ftvyy 3>RNASr^#1-^>C:i:4:^tf. % 



ttJiE#2 00 3-3107750 

t 
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[15] jiis [14] mm<vjj& \z£^x$kmz fLtzmmi}^m± u;wjn>R 

[16] E^^l^StLS^E^Uifcfcv^ mTO(a)~(h): 

(a) 1 5 7<7)^^*5tt^A^f>G^<7)^, 

(b) ^*#-^4 9 5 5<^SUffi^i5Jt&C^ibU^<0^* % 

(c) *tX##4 9 3 6 0SPfi:icfeJt*A^t>G^03E^ 

(d) 5 0 0 0 £ £ it £ A tf> & G ^O^M, 

(e) ^*##7 2 8 8 0gB&K£tf&A 5 &>ibG'MD^^ 

(f) ^#-§-5 9 0 1 O^mz&ifZ GfrhV^V^m, 

(g) ^#-§-6 1 1 3<DU&fc$5l,tZAfrt?U^<Dmgt, Jklf 

(h) m*#-^-2 8 9 0OflfcffcK#tt&A;frkG^OgE#k 

V3>RNA e 

[0 0 12] 

CSffBfe«W;i/* (HCV) WAli, #9600* *V*^Ktf><b 
MiRNA^Jo ioy/ARNAtt, (5' NTR3Ui5' UTRi: 

Hit (3'NTRX(i:3'UTRt ^^fg-r^>) #»t>fc&„ -e<Z>« jf^clCfciH C VOflEI 
[0 0 13] 
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s<*-i?: 10/ 



Tm7k?>^?n (Core> El. &tfE2) fc^NSjft* (NS2. NS3, NS4A. 

NS4B. NS5A, & #NS5B) t 9>s*9KtL Xtim-tZ ZtiZX*), $ ft 

9 WM&?>^?M (NS2, NS3. NS4A. NS4B, NS5A. &tfNS5B 

•Vm&, NS3(i-fe 'J > -7°n x T--tffiH£(N5|d«M»<P 3^l)M * — tf^tt 
(C5fc3tfl!ltf>3#tf>2) Sr^r-t^ifc^^tL-Cv^o SfcNS4AW:NS3<D:/nT- 
T - *tf KStf & 3*7t**-T?**K NS5B fiRNA^RNA^ V ^ 9" -tffStt * 

[0 0 14] 

R NAfi> ate^ffl2aV) HCVy/A <a£#3liiSB#R N A * 
tt^RNAiittab^o 
10 0 1 5] 

^•M2aoH c v^?> a*w^ii$*l* smmmmzmi-z rna^ 

rv^/'RNAIi, HCV-RNAl^yV x>b i>fot&o 
[0 0 16] 

*$£9?K:fcv*T, nt^M2a<7>C3iJfPifc'M ;V^J ra^M2aOHCVj 
fc (is Simmonds & i & mm^M fctfco XMi^m2a t mfe £ C MJffi^^ 

2aOHCVJ n'tiu ^«<DHC V^y ARNA^tn«>>f ;V7f*m < 



WSE#2 003-31 0 7750 
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^—>* : 11/ 



[0 0 17] 
[0 0 181 

^TOIIB^K&^T, r5'^fflRM (S'NTRXfiS'UTR) J , rNS3*W^ 
NS4A* NS4B^>/N'^@ > NS5A* MRZmSSB? 

-F1-&ER] > rCore^^^«*3-K-t*E2?II (Core«ifcSCttC««) J 
„ W?*3f£ri- K"t*E^J (El&J*) J „ rE2* v^Sf&n- Pi"* 

E#l (E2«J*) J > rN2*w^Jf£3-K-tSE?!l CNS2««) J > TNS3^> 
/<*«£3-K-t*E?!l (NS3^«) J . 3-K-r*E?!l (N 

S4A^Jt) J , rNS4B^^^K*3-Ki-*E^J (NS4BfHt) J , rNS5A^ > 
^*R«r3-K1-&E?9 (NS5A«#) J . rNS5B* V^Jffcn- &E?!l ( 
NS5B^it) J . 28.0* r3 f *fflk«* (3'NTRXf*3'UTR) J , &mz*<om<o&fc 
Vffi&g L < ttSB&WU atf5^M2aOH C Ve*)^JFH-l*^ry A^it^ n 
-KfS^ScDNA (JFH-l^n-v) <£>m^E?!J (E?!)#-i§-3) ^i$tL 
T> E^!l#-^3 0lI*E^J(i> H PUD-NAt 5 "— # j^Z/? (DDBJ/ 

EMBL/GenBank) HrnyVg >#-f-AB047639K X 1) JRWPTflBT $> & 0 

tt „ 3 -C^ $ tt & &*E?0 L T#^0 HCV<7)RNA^iJ^T7 

^ E^ij#-f- 3 *x&a^Eyy±<&&ai#^- 1 ~34o&~ 

T^'f^pObStL* <£> R N A O T5' ^N&fR^J&J . H&3»^3431~ 
9442&C79-T > h ^ti^EW TNS3^ >v^SC> NS4A* W?*®. NS4B* 

NS5A*>v^@£t> < NS5B^/^|f£ri- rtaEEIJ s Rffi**^- 
3431-5323^7^ >^ > h £*iaE3W l"NS3* >M^ft&3 - Ki"*E2?!lJ 
, m^#-^-5324~5485^T9-f >^ > h Sfr^ESW TNS4A^ W^f*3- K 
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^-v>: 12/ 



•f&mV > ra^3l#^5486~6268lCT9>f > h £*t&E3W TNS4B*>vn 0 
* Jt * 3 - K^"* le^JJ > |l)^*#-^6269~7666 £ 7 9 'f > > > S E?0# 
rNS5A^ V;n^I^3- Kf^lfi^JJ > ^»#-^7667~9442lCT9-f >^ > h £ 
*t;s>E3W rNS5B*>^*«*3- K"t -&ERI , ITO3»i§-9443-~9678K7 9 

K±ffi<Z) r#^HC V J li. Mfct& i> 0-?li*v»^ JFH-lfl«g t < liJCH 

-i^Xi±-e-ttt,o^##-e^>^ >f ;vxt^r^tSo 

[0 0 19] 

K# * HCV RNA- V y V 3 > o <om$&&& »± n Sf^S^aO C MJFF ifc 
-?^;V^WARNA±(7), 5'^|RHJt^> NS3*>v?*^ NS4A* Wn 0 * 
Sf, NS4B*W^«. NS5A^W<^5tS.O ! NS5B^W«^KS: 3- K-f SE^iJi:. 
3'^Wlfl*l:^4< fc4>-&tr3£3£E?>Jjfrkfc&. l/^3VRNAWo 

3VRNAI±, it^M2aOCMJfF^^^^^oryARNA±0. NS3 
, NS4A, NS4B N NS5A^U*NS5B^^^^RWO^'f ^^^>^^fiS:3-Ki-^ 

[0 0 2 0] 

WfJ ARNA±ONS3* W«*Jt, NS4A*W^JC> NS4B*>^?|^ NS5A 
*>/^St&l^5B*>/^@£3-K1-£E?!l2:. E#I#-^1 1X111 2T*^ 
$ tt^mSE^!l^ <b & &3' ^HHftfg% *-g-trffi36E?!l^ <b * & . 1/^3>R 

NA-e&&o ii-eE^J#^9S.tKi o-e^$tL^>^E^J{i> -e-ft-rtu 

3VRNA^*&rSGREP-JFHl (E^J#^ 1 ) S.O f rSGREP-JCHl ( 
E?iJ#-^2) 05'*aiR«i«^E^Jt?**o ^/cE^J#^l l^tfl 2T^£*L 
& &2£EyiJ «€■ tt-rn, K# & W 3 ^ R N A X'$> & rSGREP-JFHl ( 

ffi§E# 2003-3 107750 



#12 0 0 3- 1 4 8 2 4 2 I 13/ 



W#m-^D £^rSGREP-JCHl (BB?!]#^2) <D3 , WrfflRffi&0&n'?*>2>o 
[0 0 2 1] 

*§&91fc^&HCV RNA- V~7 y ) a fcfcjtf £ Lv> 1 @S?iJ# 
-^lXti2-e^$tLJ2)^@S^J^'b^^>RNA^^)^^V7 91 ; a>RNATr&& 
o Sfcfc^ C:^BB?!j#-^lX{i2-e^$tt^m^BB^I^i5V^T. l~50|i, 1 
-3 01®. l-10i, 1-61H. l-HBcffl (2~5fl) Offllfe**^, «mX 

^(Ol/-/ 1 ; 2 > R N A«rtt"?-0 U 3 > R N A S t O^l^llt ^ i 

if, l/yj^>RNA ^Hultfiittft 3 l:f7>^7x^va>U Huh7*HJ&£i&* 
U #fbtL^^«t/^^m^^ttajt/iRNAlcov^T. SAL/iV/ 1 ; n> 

rna* K&mntm% 7u-7*m^tzy~*f>'7uy vj-v 
A^tB^ofam^oTffd^t^-e^^o 

[0 0 2 2] 

v»te£i£^:^f&*L;&;a*, **^>f ^vimaMs^ f-$S»*?~ eat 
[0 0 2 3] 
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*»W^v»T»JI4rV*-^-ai^f-0«fc bTii, h 9 >X#\r>T n 9 Si 

'j7U77^-b* (SEAP) it^?-^3&*Wbtl-* 0 <S L*»WJ3*»t* V 
[0 0 2 4] 

[0 0 2 5] 

£ OTfg * l*l«B V # V*- A £ Jftflct' * 0 #3&9! K £ It £ 

IRESSB^J<^«F)i=6:Mfc LTti. £lT^R3fe*T* *> OXltte^mCV IRES »fc 
^^^^OrtSBU^y-AM^fe) , FMDV IRES, HCV IRES^5 s Wb*L 
EMCV ISESRTmy IRES** J: >9 0£ t < > EMCV IRES^ftfc^S 
[0 0 2 6] 

Atf>»fjf fc-^-efc iv^o iOHCVtthU(i> Mx.i^HCV-1, HCV-H, HC-J1 
„ HCT-18. H77, DK-7, US1U S14. HCT23. HCV-Th. DR1. DR4. HCT27. S18. SW1 
> DK9, H90. TD-6EU S9. HCV-BK, Tl(k DKK HC-J4, HCV-J* HK3, HK8> HK5> H 
CV-G3, IND5> IND8, P1(K Dl> D3> SW2> T3, S45. SA10, US6, HCV-JKK HCV-JK 
4. HCV-JK3. HCV-JK2, HCV-JT, HC-J2. HCV-T. HK4, HC-G9, ZU Bi,S.L> Cho, 
J.M.. HCV-J6, T4, T9> US10> HC-J5, T2> HC-J7. DK11, SW3, DK8. T8. HC-J8 
<. S83, HK2> HC-J6, HC-J8> BEBE1, HCV-J6> HCV-J8, HD10-2> BR36-9, S52, S5 
4. S2. BR33-K HK10. DK12^ HCV-TR> BA-^ BA-2, DK13^ Zl, Z4> Z6^ Z7> HK2 

fe ttliE# 2 0 0 3^3 1 0 7 7 5 0 
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\ SAL SA4 % SA5^ SA7, SA13^ SA6, NZLK SA30, EG-13> HCV-K3a/650. ED43, E 
UH148(K EUHK2. Th580> VN235, VN405. VN004, JK049. JK046. JFH-1, JCH-1, J 
CH-2, JCH-3, JCH-4, JCH-5, JCH-6, J6CF, H77<fca**»f h ^tih^m 

[0 0 2 7] 

V<Dr; ARNA_t05'#HlRHit^, ft % 3' M KMi^-?-M2a<D HCVO^rVA 
R N A_h<7>3' #MHiR«#£:rr -aUS^Sg L < itV * 

^(i^ IRES@e?Ooi:^&citfS£;jxT*> £v*U rNS3*W^SC, NS4A* Wn 0 ^ 
SC, NS4B?W^JC, NS5A^ ^^n^SS.U^SSB^ Ki-^>@B^iJJ <7> 

±^LXfiT^L^^ £ fix & <£ L> TNS3^ W** NS4A* JC. NS4B 
^^JC, NS5A^>^^«^t^NS5B^>^^®%3- Ki-^,@B^!JJ 

[0 0 2 8] 

&itt%L<l&V#-*-i&m=?'t, IRES@e^iJt> rNS3^>^^«, NS4A*> 
J t*Z<7)M&X^L^ ^ f> t:f ^ 3' « t:l^!2a^) HCV<7)^7^RNA± 
[0 0 2 9] 

R N A v^^O^it^^^-tf R N A *-%A,X 

mtt%L<itvtf-?-mtt<v±ffixteTmzmfe2^xi>£^L, tns3 

^y/^Jf, NS4A* >^JC. NS4B*>/^S^ NS5A^ >/^fCWNS5B* >r? 
, NS4A?>/^fi. NS4B^^/n°^®. NS5A? W\°^®;s.?><NS5B* >s*?K* 3- 



.ffiSE# 2003-3107750 
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: 16/ 



[0 0 3 0] 

-mttxim*3kittt, zriix WMvmsmmj&v! [m*wM* ns4 

A* >^ JC. NS4B* >ss?n, NS5A* >/^®;K.tfNS5B* W^Rfcn- 

Kf $ tLT^K-r -6 <£ 9 ^1" & i t ri*T* £ & o 
[0 0 3 1] 

i\ Vtf-^HHSiK m^M2aOCMJR 1 i£'>'f ^^<0^7 ARNA_LO*>f 

, mm-mz^cmm-^^ jv^<d [mzty^tn, ns4a*>vn-?@ % ns4b* 

[0 0 3 2] 

^^V^St^ut^t^o RSg-r*^<^T»tt*V^ HCV RNA- V7*V 
[0 0 3 3] 

ttliE#2 003-3 107750 
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^-s?: 17/ 



A*. t) RNA7n*-*-OTiftte$IjgU D N A ^ n — > SrfpMi" 

& 0 Cif, rRNAtc^j-f&t-^DNAj fcti, ^mRNAom*@B^iJ<7)U (•? 
5^) £T (^» tciB§?fex.^*ffi^J4r^r"t-*DNA**i*"t-*o 1MB 

t^ 0 RNA7*n*-^^-i:Ltlix ©SeI - * % Ot?J4*v>^ T7 RNA^n^e- 

[0 0 3 4] 

-ThmfeW®. (CoreE?!k ElE?!k E2IB^!j) &ZBJS2* >vn^ & n - Kf&E 

E^lfc*^"trDNAWf>T-twioTlg|fei-*o i^f ^t^V^tli, 4*3MHttl2L*1> 

E?!lO— BIloatfs^StOHC VKfi*^*E^Jfc1Kfe$:K/C& J:v\> 
[0 0 3 5] 

^7^5 K*n->j&>&„ RNA7°n^-^-<^T^£^^$tL7^_tfBDNA^ 
.«*«!IRBE3Rfcio-C«I«) WLT, ^DNAifr^ilt LTMv^TRNA£ 
^nc^tl&o $flL<liM$WRNAW*W^^ 
y/ARNA<7)3'»iR«i:-tU moE^jWiDSfLfc L 

aVRNAt^^o 
[0 0 3 6] 

M 



mtE# 2003-3107750 
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-^-v: 18/ 



[0 0 3 7] 
[0 0 3 8] 

n^>y x ^y 3 DEAE-b 7rn <b ^ xl/^fn^l/ 
[0 0 3 9] 

^'j3>RNAIi> g^V^'J^VRNA^tfAUU^U ifc 

'J nyRNAOi^fj^^v^tcit g^l/yjnvRNA^ SAi" 
^«^f>itiil^h-^«ttRNAfcI^U^ IIBJ&rt^AKffiv^tfJ; 
v^o »fliAl:fflv^V7''jn>RNA(7)ilt f£ffi^£#A&^CT&£> 
*U£J:v^ ftt L< ttie3^9A~100v>f ^n^9A x «fc *)£p£ L < filOfc? 

[0 0 4 0] 

Mt^it^Ho JMW9Kl»i, Hilt ^i^V^V^VRNA^II 



£iiiE#2 003-3107750 
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^-v: 19/ 



U 1 6 ~2 4mmigmLfzm~, §lf^r>a|:G418 (**Wv>) £0. 

055 y ^7A/^ y y ^ h;i/~3.05 y ^7^/5 y y ? h ^oawc«jn u -e- 
a 4 o a ku *»>&SL<tti4BHi~28B w*&*Lfc&K* y * * 

[0 0 4 1] 
[0 0 4 2] 

n-y^fl^tLtv^l/^'j^VRNAOt^ iA^Ji^V/'J n>RN 

yy a > r n A^ifi5i:^|i$ tLt^s i t ^^t^ i tv> 0 

[0 0 4 3] 

*X$*ifcV'/'j3^RNA*t)iaiJfi^n-^«ft§i|ifei/^j3>R 
NA (^TOS^Tii, £lTMWt:> HtMl^y a >RN AJ fcjfo"t*) O 
l£ffif£. ^*^^{±<2r*nofi^ORNA^tBfe^oT^fx.{?J:v^ > 0flx.ti\ 
»n->^t,iHiL/^-^^RNAi:o^ SASttfcV/y a >RN 

[0 0 4 4] 

4 fc#A $ y a v r n a - # -a^xt± y * -ans 

tblE#2 0 0 3-3107750 



#11 2 0 0 3- 1 4 8 2 4 2 ^- i? : 20/ 

$ ttT v> ^ v^iTf gtt^ab & o «T <7>*§£\ P y" V 3 > R N A ^gElft ^«jK 
[0 0 4 5] 

tts-^ § h c v * R tc^-t zfafa*. mm? v-yfrhik&Ltz* 

Jf#t#:£|&ffi-r£ - J: oT*r? £ & 0 n- Lfc* 
[0 0 4 6] 

JgJLJtO J: ^ Clt, Ifi^V^'jnyRNA^l^CtlLtv^it^H 

fc*3&9!£:i3V>TWU 0»x.tfRNA£«lttiL*-O 

<*>2fi£fcJ:!K l/^Jn^RNA^JRHniH^Ho ^l&Wti-^o «£ 9 & 
'J 3 > R N AOHjl^t: it* o $f»i:^i:^^V7 p 'J3>I» 

3 ^HCV^ VC* M<DM.m*. mm%X$>tU£1fr&K$£<2 Xft 



ffiSE#2 003-3107750 
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21/ 



[0 0 4 7] 

£#tr) ^t>#^feicj; 9*>r?*jR*SURU $ gift 
[0 0 4 8] 

[0 0 4 9] 

*I&WC«±, £ ZmmLX, V^'J 3 > R N A Cl»f 

[0 0 5 0] 

tw k j: *) u * i <omm u 7 v a > r n a £ $ % ksu 011a us & a l t 

^2<^V7 Pi ;3>^MJ5&^«i-^hv^XfI^. lB&J^ ^IKiil- 
10®. L<{il~5HI, Sfcfcjfrt LO±l~2H!£CmiftMT?£2: 



aiiE#2 003-3107750 
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^-v*: 22/ 



[0 0 5 1] 

T? £ & #\ ftiOCl/^ja^RNAtlXL £#IBfl& £ |W| C^mffi^O^-e* 
iifcWK, %&B\,zis"7V n > R N A A t |a| 

[0 0 5 2] 

liiJI) ^£>, »l<^*»V*/y3>RNA*aitH#HJ:«?JR#U ZbKZ 
OllOt^vyj 3>RNA*$f>^IJ^«^S#AtT^2<0l/7 Pi ; 3 > 
««ffi«Blfe*^«-r*xe4r> 1 HUBLt. $fJKttl-10@, J: «>Sf £ L < Ji 
1-50. 3>fc#SL<lil~2HRfcWfcfrofc&, ^ORtltoftC 

[0 0 5 3] 

£fc2^ ffiKlil 0-1 00f§, J: L<»il 00-1 0 0 0 OfeK 

& e 

[0 0 5 4] 

i <o x 7 xiomm. Lfzmmhm-hmjz t tz \s 3 > r n a kov»t 

ii> ^¥PCR^ioTc DNA^#T-ett^^@e^J^lc«-r^^^O<2r^l 



tbiE#2 003-3107750 
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i-V: 23/ 



[0 0 5 5] 
[0 0 5 6] 

ft Kffi ffi L tzmm 4> & v » T V 7* V n v R N A * HS!B& 1" & tz t> \z. ffiffl i" £ 
[0 0 5 7] 

Huh7SBfl&K0.0001. 0.0003. 0.001. 0.003. 0.01. 0.03. 0.1. 0.3. l.OW^ 
l«Ifll9^j*t?G418tc:i&a^i&S|*2 1 B^fo^:nn-^M (nn~ 

3D--jgjSf [(Colony forming Unit; CFU)/W * o ^9 A] = nn- 
[«]/ lAURNAi [vOo^7A] 
[0 0 5 8] 

[0 0 5 9] 

^l/ , /y3>RNA03lf-»:^$*L 1 53D--f)fii6^trt4T?l4o 

tUSE# 2003-3107750 
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^-v! 24/ 



fig = iAU^VnvRNAOnf-t l>fcf-] / nn^-^^c [«]• 

o 

[0 0 6 0] 

ifeiiX tiWlflfll-t iM^^'h-J'Wfc * V>&M£ t U T^ffl 1" 2> £ & 

4>*§£\ #f>^f*WOW/'J3>RNA<Ot|i©ttlifi> l^/P^RN 
AiM^ ?>}ftffi L£ R N A*<D V^V 3 > R N A <DmXl$^M*%i&-f & C 

R N Ailing O * W< * SC ^ * H C V 9 M^MXit^U &^ffi 

[0 0 6 1] 

roj; ^9^HI§tc#^> V'y; rj>RNA^«BJ3&=Srfflv^|ftji^Bfl^{±, C 
[0 0 6 2] 

(1) atfe^M2a<7)HCV^m^»J-t^%K<7)^o £0 J: o %®%b UTIi 

(2) IMItt^^)VXP^t^ilf«o ^StfKtLTti, 



th!E# 2003-3107750 
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^-v ! 25/ 



[0 0 6 3] 

*§&Wfc&2>l'y°V 3>RNAXI^7"'J n>RNAm»Ji^ii* fc, 3 

(5) cmnmvJ frxmm^&mmxm&mmvyffl^ m^Rzfwm<otzit>Km 

(6) cmM&y 4 )vxmm<v&mmxiitemm<Dm^ m3kRv?mm<Dfz#>K<m 

ffi-e^&HCV^-f )vxxity 4 frxW&^zn&i-z tztb<D, y4)V7,f;& 

(7) m^m&<D hcv KM-t & v ^ *$- > l r^ffl ir & 7 * <o m& 

o 

[0 0 6 4] 

[0 0 6 5] 

[H»J1] V^'Jn^RNA^I 
(A) 5fr3gy<»*-<PiSS3i 

;V^^y A^R^HMjSi-^)DNA^. ^ )V^(DY/ c D N A *S 

mSE# 2003-3107750 
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^-vl 26/ 



y DNA*#trJCH-l^n->^c,flJl#L-C. pUC197?*5 Ki:#Xl 

fcT7 RNA7 0 n^e-^-iB^ijOT^Llc#At/io 9 LTflM6$*Lfc7?* 

5 KDNA^ J^T\ pJCHltffc-T&o ±ISJFH-1 ^ n - > S^JCH-l * n 

H-l * n - > c D N A O tt^E^I t±. SBRDNAt*- * ^ > ? (DDBJ/EMBL/Ge 

nBank) OT^-b y v a >•#-{§- : AB047639K, JCH-1? n- ><7)^:ft c DN A<7)^ 
2£E?!I fi7n-r>3 : AB047640£e&$ ttt v> & 0 

[0 0 6 6] 

£<0idKLXfl|&bfc79*3 KDNA pJFHl&tfpJCHl CD«HI&^ HI 1 60 
±@tK&"to l~T7j l±T7 RNA7n*-*-, TGJ it, 3fA LfcJFH-lXfiJCH 
-IffifDNAO 5 *»<0±tfEj&*oT7 KNA7n*- ^ -gS^iJco 3'^TIt:#At 
fcdGTP. £jjcfo r 5 ' N T R J **t> T3'NTRJ t X*ifiCmM$kV 4 
/A^IM«fl.DNA-e^)l.o 
[0 0 6 7] 

7^*5 KDNA pJPHl^^pJOUO^^t^S^^— «R«r, 
^tv>fyVtttj|fef (neo ; ^tv^f 5/ * > 9 >* 7 x 9 -HfitfS^- 

&OT1CV-IRES aSS^ttlfe^>f^on«y#V'-A*S'&Wfi:) t? 
f^Lt, 79*5 KDNA pSGREP-JFHlS.O f pSGREP-JCHl^-etL^tt«^L^ 

(EllOTS) o £OflH^MH±, gfc^ (^#fP^lfc7) tc^ofco 
. 79*5 KpJFmXtrpJCHlilWIR^AgelS^Clal-e^JWfL. *«>SJ»r*Mfcfc 
, pJFH-l&SfcWNTR^ <bCorefR^~£ <£ ^Sfi^J tpRSV5NE0&*O* v V 

MCV IRES^«bNS3^H*3 Z J&Wffl*VQm%\Z & 0*§#LWI»*ftieIfcClare 

[0 0 6 8] 

£ , pSGREP-JFHl 4» ONS5B^it K o v> T „ i:3-K$WRNA#'J 



mlE# 2 0 03-3107750 



#M 2003-148242 



^-vl 27/ 



* 9 - •tfOfStt^'frfc*!^ 1" & r ^ y $Hr^- 7 G D D £ G N D fc&H $ *s ^ 

^fAtt, gS8&35* ^?K^n- VpSGREP-JFHl/GND * ffc» L 0 
[0 0 6 9] 

ZhK, pSGREP-JFHl4 , ^NS5B|S^^ov^T, mW$L\ZU- K£ *L£ RN 

EP-JFHl/dGDD£f£M L fco 
[0 0 7 0] 

Jifa-Cft* Lfc^&as** n - >- P SGREP-JFHl/GND^.r>pSGREP-JFHl/dGDD 
tt. *l £> n - K $ frT &NS5B I^ffittlStO 757 IjtEftldnei* 

[0 0 7 1] 

^Lfvrl&m^^^-pSGREP-JFHl, pSGREP-JCHl. pSGREP-JFHl/GND, pSGREP-JFHl 
/dGDD£. -etL-rtttU^^Xbal-e^JSfL^o ' 
[0 0 7 2] 

%L^X\ -itLt>^)XbaI«J»fWfM-0-€-*LWtco^T^ 10-20// g£ 50^ lO&JS 
*£4nc<^t$-£, Mung Bean Nuclease 20 U V>T 30 "CT? 30^119^ >^r^^- 
£ £ id £ «9 , fclgkS LTto Mung Bean Nuclease^ rMDN A 

-*mmfr*m]fcmzfrmTzfiUB*mMir&mm^$>2>o ant. -Lffixbai^ir 

* * CUGAO 4 tftiltf* 3 ' *5Sf fcttill ^^V^a^RNA 7^J& $ *LT 
Li% -?-Cir^i&^J-e«. XbaI^8ffM-*Mung Bean Nuclease^ftta-TS^. 

^•tfMung Bean Nuclease&Sf£<7)^?£Kov>-C, a#ftfcfl£ofc^ >/<*jRtlfc* 
&31KJ:»K CUGA^4^*^*$^7 > cXbaI-gO®fif>T-^ii«^L-r. £*t£#fMD 
NAfcL/io 



ffiliE# 2003-3107750 
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^-v! 28/ 



[0 0 7 3] 

iOJSIDNA^^ T7 RNA^V p« ^--fe'^fflV^TRNA^in vitro-g- 
JSU, iORNA^ElwfiAmbionttOMEGAscript^fflv^^o #IIIDNA£0.5 

/Co 

[0 0 7 4] 

RNA^Mm KJfc&ifcfcDNase (2U) LT37rT*15#H9RJiS 
$e.t:Stt7x/-M:J:*RNASltiiS:frot, ilDNA^i* 
Lfco £<A£d KLTpSGREP-JFHU pSGREP-JCHl. pSGREP-JFHl/GND, pSGREP-JF 
Hl/dGDDHffi*1-^_h^0^aDNA^f)^L/3RNA (l/^Jn>RNA) 

-5-tL-r^rSGREP-JFHl> rSGREP-JCHl, rSGREP-JFHl/GND. rSGREP-JFHl/dGDD 
tfit&LfZo Ztib<Dlsy'V 3>RNAOtiffi?lJ«:, rSGREP-JFHlfcov>Tf± 
@E?!)#-§- 1 £0*111 2 > rSGREP-JCHllCov^Ti±@2^m-^2S.U f llI3. rSGREP-JFHl 
/GNDlC-ov^T fi@5^!l#-t 7 > rSGREP-JFHl/dGDDlCov^T itfSffl&Z 8 fc^o 
[0 0 7 5] 

■ (C) W)3>RNAOh9^7x»->g . b 5 >X 2 » v a >£fflflft<0 

iiao^vr 1 ; 3>RNA (rSGREP-JFHK rSGREP-JCHl. rSGREP-JFHl/GND 
, rSGREP-JFHl/dGDD) (DZtl-etUZ-O^X, W.A %M<D 3 > RN A &Huh7 

jfflflkfrfcfftffiLfc h-^^ilttRNAtl^LT, RNAWl O^gfc^ 
& «£ -9 tlfiLfco ^v^-C-eorl^RNA^J^V^ b nlV-ya J; tyHu 

h7«HSA Lfco J. v * b n *° V- v 3 Vgfeg&ffo fcHuh7*Bfl&&i«7*>f y 
yaCiSl, 1 6R$m*&2 4l$|BJJg?*L;fc&£, y->a£G418 (* 

[0 0 7 6] 
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^-s>: 29/ 



n n --T&fofimtb h fa 7t rSGREP- JFH1X ti rSGREP- JCH1 ^>X7x^y3>' 
[0 0 7 7] 

[0 0 7 8] 

(p) v>^7^»'>3 >mmz&rt2> au--Wsi&m 

N A 1 /^g^/i t)<D=iu~~-MJ&Mte. rSGREP-JFHl£ h5>^7x^ya >b 
/zHuh7*ffliat:ii> G418sftJg^l.O mg/ml<^§£\ 94700 CFU (Colony Forming Uni 
t; rrn^-f^^^/^g-RNA-e^ofc (i4©^J) o .ItUCJtLT. rSGRE 
P-JFHl/dGDD. rSGREP-JFHl/GND £ tL-^fa b^>^-7^^v-3> L7^Huh7«-e 

rSGREP-JFHll/y; 3>RNAt I«7VX7x^y3 >- L^Hultfiitt^ 
^Jftl&tt, rSGREP-JFHl7^f&g££*L&NS5B (RNA*°lM^-4r) <D^m^ . 
#Lmih^t 0 ojf), an^-^^bT^lffl^-eii. rSGREP-JFHl^ 
hZm^fc&mSQmttzh \z J; ^rSGREP-JFHll/y 1 ; 3>RNA^g#tIt 
& £ £ J: ^ ^^^fy $ ttG418»tt^H^F $ 

[0 0 7 9] 

— y^, rSGREP-JCHl£ f7^7i^y3> L£Huh7»-ei;i. G418^E^1~ 
0.5mg/mlO^^(inn^-f^^i6ibtt^^o7t (m 5) 0 G418M?£0.25 
mg/ml UTtf rSGREP-JCHl ^7>^7x^y 3 > L£Huh7;Stt-e & 

n n =. -ffi,mm& h fttz 0 
[0 0 8 0] 

ffiiE# 2003-3107750 



mm.2 003- 1. 48242 



30/ 



£ h ±m(B)X-nhfltz§t^^ 9 -pSGREP-JFHlOXbalfJBffif.Hr^Mung 
Bean Nuclease-e#»£T i'R N A^^ifMDN A t ITffl^t n > R 
NAIM U *-*L*±iE( C ) fc R^t' LTHuh7*BJ&K F7>X7x^y 3 >L 
/Co Mung Bean Nuclease^SSrfi^-f KftWkL?zZ<D VfV u >RN Afctt, CU 
GAO 4 3 ' MM K&fr KttilD $ ^ 0 

[0 0 8 1] 

Mung Bean Nuclease^a^T^SL/C^:/ 1 ; n >RNA£ h 9 
^7x^ya>L 7cHuh7,«<D 3D — fi> 512 CFU/// g • RNAKI&T L 

o 

[0 0 8 2] 

[Htt«3] 

HJfefll 2 TrSGREP-JFH10Huh7^J3&^^> f7^7x^yg>CJ:l)«t 

n^SSM^D-^^ »i^RNA (>-^;i/RNA 
) ^JftffiLfCo ^0»ttRNA(:^^tSV7 0 ';n/'RNA^)3t 0 ^ 
. r/^ny h«|*fS.^5g»WRT-PCR^cJ: O^JfeLjto 
[0 0 8 3] 

J —^ifVfXi y Molecular Cloning, A laboratory Manual, 2 n d ed 

ition, J. Sambrook, E.F. Fritsch, T. Maniatis^> Cold Spring Harbor Labo 
ratory Press (1989) ©f£il:fo Tff o fco IK^itBL^RNA^f ttT 
# n - * m^^ci* fctt U »7ti:fRN A *° v:r ^ft-W^ 
M L o pSGREP-JFHl tf> h L £32P 7 «JU L D N A % tz t± R N A 7°D 
-•/^s mteok^l9m^|E¥U7cRNA^L^-f -Z 1 ;^^ >a 

^RNAa'V K^tbLfCo 
[0 0 8 4] 

ffigE^ 2003-3107 75 0 
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V7"V 3>RNA05e*6*jRT-PCRlC i^^tiSii^ Takeuchi T, Katsume A, Tanaka 
T, Abe A, Inoue K, Tsukiyama-Kohara K, Kawaguchi R, Tanaka S, Kohara 
M. Real-Time detection system for quantification of Hepatitis C virus g 
enome. Gastroenterology 116: 636-642 (1999) fc$£v*HCV RNA<7>5' ilt^lt 

A^iti^V^a^RNASr, ^Jfi*/9>f^-. R6-130-S17, 5' -CGGGAGAGC 
CATAGTGG-3' (BB^J## 13). R6-290-R19, 5' -AGTACCACAAGGCCTTTCG-3 ' (SB^iJ 
14), TaqMan Probe, R6-148-S21FT, 5' -CTGCGGAACCGGTGAGTACAC-3 ' (SB 
^!I#-^-l 5) £EZ rTth RNA PCR kit£fflv>T P C RiiifS U ^v>t?ABI Prism 7 
700 sequence detector system^ «£ ty^ffi Lfco 
[0 0 8 5] 

(r3n^-^L^V7 p V 1 -rV y S/*5Mfc#T:g*Lfc*ll 

N A (±> ±fB-e?WJ^ Ltz l/^aVRNAOa ^-Scfc&cf^ lX107nf 
-OP/ 1 ; 3VRNA£#tr KJMttLfco > 9 "7 ? v a V £_Lfe(C) 
t IW^&^t V\ ^T-G418ajK^lmg/ml<7)^#T-e«^it*L^t 
1/7°V ^v^Mflaorrn^-^^t^^tLTt (0 7) o i^i^nD^ 

^V^'J^vRNAOl X 1 O^rJtf-^TtO 1 nn--JJl±-e$)o/; 0 
[0 0 8 6] 

pSGREP-JFHl£«!It LTT7 RNA*" 1 ; *?-l£K£ ^^WrtT'^b 
fcin vitro-^J&RNAOnfcf-^te. RNA^lit RN AOS^^«c>ft#i"^> 
tit 2 X 1 0 H^t? -//ag • RNA-eabl9> -Oin vitro^RNA*±ffii:|WI^I 
l-LT va >^fflv^fc^onn^-^^ii> 5 X 1 07rr t: 

mL^»a*RNAtin vitro^J&RNA&pg C 3 3VRNA 
t LTHuh7«Kl l>7^7x^y3> L£J#£\ Huh7»rtT^^$ fhfz V? 
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[0 0 8 7] 

[H««4] 

(F) W'J rr>RNA<7?*»tB 

_hffi ( E ) M£o T rSGREP-JFHl OHuh7*ffl <0 I> 7>^7x^ya >S: J: Ijf 
:£ L £ V 7" V n V^MJ3& * n - > ^ f> WM Lfz h - * )V R N A £$r tz &Huh7lffl 

0 *;vRNA£/-Hf>:/ny hfetzj: t)M%rLtz 0 y'u-y"h 

tTiipSGREP-JFHl^Kj^n -7^ffiv^7^ 0 *j-BS tUii, h7>^7x^y 
a oTV^V^Huh7«^^>|Wl»«aiL^ >-?;VRNA (HI 8 >K THu 

h7j i: Lt^t) . Huh7#«^^JSmt7t h-^;l/RNAi:|tif RtMLf; 
V/V n > R N A 10O 7 f n kf-Jflx. t > 7°;v (0 8«K l"107j fcLT 

^m^fzo H84 1 . i ~ 1 1 i±mm?u-><D^-e$>2> 0 

[0 0 8 8] 

£ O&fks rSGREP-JFHl t |WI^J^07v i^R N A # 3 pSGREP-JFHl#Ji£Kj 7^n - 
GREP-JFH1 ^l/7° 1 Jn>RNA ? n - > f*| -Q^Wm^ Ltv^i 

ttfmmztitzo itzmm?v->mx\ isv^^^RNA^iti^^ 

££^£tL*r 0 mktf, 6, 9> 10(i^^ VT'V 3 7RN 

A<7)»^#<, ?n->4, 8, ll(«^^7 Pi ; nyRNAOim^/; 0 
[0 0 8 9] 

( G ) ^7 i§tfe=¥-<DYy A D N A ^<7)£B ^.^O^te^l^ 

3 t LXffMLtz, U7'j3>RNA*Sf7>X7x^ 

y3>UH^^:»n->(:ov^ ^(DMU? n- ^OG418&c:*vj"f 
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0-S3 : 5' -AACMGATGGATTGCACGCA-3 ' (K#l#^ 16), 7>f •feV^^'f^- 
, NEO-R : 5' -CGTCAAGAAGGCGATAGAAG-3' 7)) &ffiv*T. «^n- 

> h JfcfcB L fca£«Bll&0$V A D N A *mm 1 1 ^PCRiiipS o /So ffl 
tt^n->(i, rSGREP-JFHia^om^V7°'; 3>RNAl:Sh7^7x^ 
y3>U#t> tLfcjffllfi * n - > 1 ~ 8 (rSGREP-JFHl A*fem ? *. - > 1 ~ 8 
) „ S.W f rSGREP-JCHlffiJ|50«»P'/'; 3>RNA^ff h7^7x^ va >L 
T# <b *tfcjffll&* n - > 1 ~ 6 (rSGREP-JCHlfi*IHJ3&^ n - > 1 ~ 6 ) T?* o 
tzo Z<DBm, 09 Kjjrf££*K rSGREP-JFHlS*m^n— >&cov*Tti. 

©46t>*tJfc^o7to rSGREP-JCHlfi*«^n->Cov^T(*. P^7fc6^n- 
V^HD-X^^Htt^o^ (0 9 4 I > 3&fiO¥Hol^->3) o iOHftt 
^n-Xi, rSGREP-JCHlfi^co^MPT" 1 ; 3>RNA^^t7^f 
tisr?-iPm£M&V>r 7 A D N A * 13*2*1 tttf: i t K X 0 „ G418»tt L 
tit^x.hntio iO»tt^n->|:*v>tl^ flfe«>*n->fcii^fciK V7° 
^nyRNAg^iWtittSltv^^^iifiib^o i^itii 

[0 0 9 0] 

rSGPJEP-JFHl&lFrSGREP-JCHl f7^7i^>3 n - i 

«3 ^W^f ^ttffiLt, SDS-PAGE&£^.x**>:/ny b&KJ: OflWJfLfc ( 
HI 0) o W^*fflfl&^n-^»±. _LiS(G)Tfflv^^O^|^D-Cab>9^ rSGREP 
-JFHlffi3t»? n - v 1 ~ 8 , &0<rSGREP-JCHl£*,«^ n->l~6-?fc£ 
o f NSSstfe 1 ? *Stf§£m. 7°7X5 KDNA£Huh7«lC h 9 >yi> h K 
h7^7x^y a >LXftbKtzMM]&mWL*Wi&Mm (NS3^Wn*^®) i: 
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®-Z?WFWk (Immobilon- P , MilliporettK) Krnyfr^U £lNS3##I 
ftjtnl^ (Dr. Moradpour <fc tyfrlfZtlfz k<D ; Wolk B, et al, J. Virology. 2 
000; 74: 2293-2304) ^ffl^tllV^'J =r >RN Atcn- K$ttTV>SNS3^ 
:x/^Sf£^ffiL£o El 1 0 KT^ZthZ t&V) , rSGREP-JFHlfe^«^n-> 
1 ~8S.^rSGREP-JCHlfi5fc«^n-> l, 2. 4~6tii, HHtStitBi: 
7C § £ <£> * Steffi $ ^fco &33rSGraP-JCHlE£**fflJ&^ n - > 3 (_tffi( 

fcb$*Lfcrt»ofc 0 rSGREP-JCHlfi^J3a^n-^3*eti> l/7 0i ;n> 

R N AVW&te&mZfcftfr'o tz 0 h7>X7i^ya> LTV>4 v^Huh7«-e 
NS3* WN'£@^m£*L:&j&*ofc*:i&, NS3* ^^M^fflS*^^* n- 
>X*it, b 7 >^ 7 x ^ y 3 > $ tifc V7'J d > R N A^'lf tlt-S i i: t: i 
*)NS3* >s*?Mitffi&Zfi"C\<*2>ZbtfmWLizo 
[0 0 9 1] 

? Sf (D^mmm £ Htz&em ^n-^i:ov^ l/^J^^RNA^f) <£>NS5a 
-[0 0 9 2] 

[0 0 9 3] 

[3£«!)5] 
( I ) 

^SJfcfll 3 «£o T\ rSGREP-JFH10Huh7«BHa^O 1>7^7i^'>3> ^gt 
m±L Ltz V 7° V n ^«*Wfflfl&^ n->^ feftft Uh-^;VRNA £§r £ &Huh7 
#BJ&KH£h 7>X7i^ya 2 1 O^BJJS^ n- >fc#:£Lfco 

^RNAZmmK Lxmm^mmSxiperscript II(Invitrogen*t8i) t 7°v J 
9641R-IH (5' -GCACTCTCTGCAGTCATGCGGCTCACGGAC-3' (E3W^1 8) ) fcXtyls 



\ - 
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^Vn^RNAlcMJSI"^ c DNA^MUo ^^RiSlc X Z> c DN 
(D tz tb <D fcBWim.J& * ^Tjito 
[0 0 9 4] 





1) 


5x 1st strand Buffer 


4 


2mM dNTP 


5 


0. 1M DTT 


1 


yooiK-in yyA"^ \i\)\)/um) 


1 


DW 


6.5 


Sample RNA (2 mg/mL) 


1 


RNasin (PromegattSO (40U///L) 


0.5 


Suoe.rscriDt II RT (InvitroeenAfcM) 


1 


[0 0 9 5] 


20 fx\ 



c DNA^RjS^ LTf±> f-f±ffiORNas in h Superscript 11^0^1?: 

fco *<D^ ^(DWJBWLK RNas in t Superscript II^^SinLT42 < G-e 1 B#HR 
JS$-£t^ $^^70 < C-ei5^P^KiS$^ o > 
[0 0 9 6] 

£fbtr. ioi^ lcLT#^>nfcc DNAi:ov^t, ^T^JW^i *) 5H« 

imztiz>mi&*Tm<om. 1 $.tm2 k^i- 0 

[0 0 9 7] 
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[fl] 









^?>r i 


Zf^-J-v— 2 


A/ 


42S-IH 


433R-neo 


41 -T470 


B/ 


C/S17ssp 


4680R-IH 


28 - 3026 


C/ 


4534S-IH 


7279R-IH 


2880 - 5625 


D/ 


7198S-IH 


9367R-IH 


5544 - 7713 


E/ 


9247S-NF 


9576R-NF 


7597 - 7960 



[0 0 9 8] 

^iit, mmmmt, rSGREP-jFm (mm^ i ) K£v>-c*fs-r 

[0 0 9 9] 

[*2] 









42S-IH 


CCCCTGTGAGGAACTACTGTCTTCACGC 


ia?ii§-& i 9 


C/S17ssp 


CCGGGAGAGCCATAGTGGTCTGCG 


I2?0#-§- 2 0 


4534S-IH 


CCACTCAAAGAAAAAGTGTGACGAGCTCGC 


IB J1J#^- 2 1 


7198S-IH 


GGCTTGGGCACGGCCTGA 


2 2 


9247S-NF 


GCGGTGAAGACCAAGCTCAAACTCACTCCA 


IB?!j*# 2 3 


433R-neq 


AGAACCTGCGTGCAATCCATC 


IB?«J#-S§- 2 4 


4680R-IH 


CCCGTCATGAGGGCGTCGGTGGC 


IH?!J#-§-2 5 


7279R-IH 


ACCAGCAACGGTGGGCGGTTGGTAATC 


rd?U#-§- 2 6 


9367R-RI 


GGCACGCGACACGCTGTG 


mzm-%r 2 7 . 


9576R-NF 


AGCTAGCCGTGACTAGGGCTAAGATGGAGC 


m?m^ 2 8 



[0 10 0] 



[0 10 1] 

7*9^- 1 (10/uM) 1.0 

-fJ4'*-2 (lOyuM) 1.0 

2.5mM dNTPs 5.0 

lOx LA Buffer 5. 0 
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MgCl2 (25mM) 5.0 
LA Taq(TAKARA) (5U/> 1) 0.3 
DW m^7K) 30.7 

mm cDNA 2^0_ 

50 fx 1 

[0 10 2] 



10W ^§68^-^8^ ^3 5*M*/W 72TCC7^B; 4t« 
[0 10 3] 

J^JLLO i ? LT# £ tifz& P C R U D N Alfi^iJ 
*TJSi- I.RN Age^lJ t rSGREP-JFHlOSe^!) t OJtfcSrtT o fco -e<7>££:f:£^ 3 

[0104] 

[^3] 





mm 


mm 




NS3 


0 


5 


5 


NS4A 


0 


2 


2 


NS4B 


0 


3 


3 


NS5A 


0 


7 


7 


NS5B 


3 


5 


8 




3 


22 


25 



[0 10 5] 

^3 0 2 1 OjSfflJ&* n->H^v»TBi6fe*tfeaafeas*»4^aS-C2 5 

• ; . . . - '•• . - . • 

taiiE# 2 0 0 3-3 1 0 7 7 5 0 
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[0 10 6] 





















T 


5 -/SIS 




CI 


7098 


A * 


G 










7157 


A * 


G 




Y C 


2824 


C2 


4955 


C * 


U 




A * V 


2090 


C3 


4936 


A » 


G 




T * A 


2084 




5000 


A o 


G 




Y C 


2105 




7287 


A •> 


G 










7288 


A 


G 




II* V 


2868 


C4 


5901 


G * 


U 




E ■> D 


2405 




6113 


A ■> 


U 




H ■* L 


2476 


C5 


2890 


A ■* 


G 




K ■> E 


1402 


C6 


7209 


A * 


G 









[0107] 

^4R^01 l^v^T. TC1~C6J It, m^^^fifzU^V 3>R 
N A ^tt ^ V n Vitiligo n - > C 1 ~ C 6 ?:^to rffi3£#^J tiV 
^3VRNA rSGREP-JFHl^i^SSe^iJ (B£?iJ#^- 1 ) * & 

£ £ & *K ^n->C 2-eii. Vt" 1 ; 3VRNA±WJff-l OJfiS*-^ 
4955td^^-f ZMgktfC (->bv>) tf»£>U (^v^) 

K^!l#-^4OT^ym#-^2090tc:ffl^f *7 5WA (T^~» ^<bV (/* 
[0 10 8] 

ffi|E# 20 0 3- 3 1 07750 
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[0 10 9] 
[0 110] 

[^o^l 

% h fitzo K%%>v7vn ymmmMit, m^mz^ hcv m^<D r n 

%£LX^mx$)2> 0 
[0 111] 

SEQUENCE LISTING 
<110> Toray Industries Inc. 

Tokyo Metropolitan Organization for Medical Research 
Johannes Gutenberg-Universitaet Mainz 

<120> Establishment of the genotype 2a Hepatitis C virus subgenomic repl 
icon 

<130> P03-0429 

toSE#2 003-3 107750 
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<140> 
<141> 

<160> 28 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 8024 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: replicon 
<220> 

<223> Inventor: Wakita, Takaji 
Inventor: Kato, Takanobu 
Inventor: Date, Tomoko 

<400> 1 

accugccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgccua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
cgcuugcgag ugccccggga ggucucguag accgugcacc augagcacaa auccuaaacc 360 
ucaaagaaaa accaaaagaa acaccaaccg ucgcccaaug auugaacaag auggauugca 420 
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cgcagguucu ccggccgcuu ggguggagag gcuauucggc uaugacuggg cacaacagac 480 
aaucggcugc ucugaugccg ccguguuccg gcugucagcg caggggcgcc cgguucuuuu 540 
ugucaagacc gaccuguccg gugcccugaa ugaacugcag gacgaggcag cgcggcuauc 600 
guggcuggcc acgacgggcg uuccuugcgc agcugugcuc gacguuguca cugaagcggg 660 
aagggacugg cugcuauugg gcgaagugcc ggggcaggau cuccugucau cucaccuugc 720 
uccugccgag aaaguaucca ucauggcuga ugcaaugcgg cggcugcaua cgcuugaucc 780 
ggcuaccugc ccauucgacc accaagcgaa acaucgcauc gagcgagcac guacucggau 840 
ggaagccggu cuugucgauc aggaugaucu ggacgaagag caucaggggc ucgcgccagc 900 
cgaacuguuc gccaggcuca aggcgcgcau gcccgacggc gaggaucucg ucgugaccca 960 
uggcgaugcc ugcuugccga auaucauggu ggaaaauggc cgcuuuucug gauucaucga 1020 
cuguggccgg cugggugugg cggaccgcua ucaggacaua gcguuggcua cccgugauau 1080 
ugcugaagag cuuggcggcg aaugggcuga ccgcuuccuc gugcuuuacg guaucgccgc 1140 
ucccgauucg cagcgcaucg ccuucuaucg ccuucuugac gaguucuucu gaguuuaaac 1200 
ccucucccuc cccccccccu aacguuacug gccgaagccg cuuggaauaa ggccggugug 1260 
cguuugucua uauguuauuu uccaccauau ugccgucuuu uggcaaugug agggcccgga 1320 
aaccuggccc ugucuucuug acgagcauuc cuaggggucu uuccccucuc gccaaaggaa 1380 
ugcaaggucu guugaauguc gugaaggaag caguuccucu ggaagcuucu ugaagacaaa 1440 
caacgucugu agcgacccuu ugcaggcagc ggaacccccc accuggcgac aggiigccucu 1500 
gcggccaaaa gccacgugua uaagauacac cugcaaaggc ggcacaaccc cagugccacg 1560 
uugugaguug gauaguugug gaaagaguca aauggcucuc cucaagcgua uucaacaagg 1620 
ggcugaagga ugcccagaag guaccccauu guaugggauc ugaucugggg ccucggugca 1680 
caugcuuuac auguguuuag ucgagguuaa aaaaacgucu aggccccccg aaccacgggg 1740 
acgugguuuu ccuuugaaaa acacgaugau accauggcuc ccaucacugc uuaugcccag 1800 
caaacacgag gccuccuggg cgccauagug gugaguauga cggggcguga caggacagaa 1860 
caggccgggg aaguccaaau ccuguccaca gucucucagu ccuuccucgg aacaaccauc 1920 
ucggggguuu uguggacugu uuaccacgga gcuggcaaca agacucuagc cggcuuacgg 1980 
gguccgguca cgcagaugua cucgagugcu gagggggacu ugguaggcug gcccagcccc 2040 
ccugggacca agucuuugga gccgugcaag uguggagccg ucgaccuaua ucuggucacg 2100 
cggaacgcug augucauccc ggcucggaga cgcggggaca agcggggagc auugcucucc 2160 

... * ■ .,* c 
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ccgagaccca 


uuucgaccuu 




uc era cracrcf crp 


c crciiffpi ipi 1 c 


P P P 1 1 a f?£f £f CTP 


2220 


cacgucguug 


ggcucuucce 




uo/ci ipuo o/cror 


0 cn 1 cro*p p a a 


aiippanpcrau 


2280 


uucauccccg 


uugagacacu 




acaacrenipnp 


ooapiniiipacr 


iicfapaapacrp 


2340 


acgccaccgg 


cugugcccca 


gaccuaucag 


guccrcreruacu 

O ^^OOO »»*C4.>^ LA 


ucrcaiio/piir p 


aapucf^rapjii 


2400 


ggaaagagca 


ccaasferuccc 




crppcrpppacrcr 

v^gL*W Clg g 


ccniapaaaoii 


apnacnio p pnn 




aaccccucgg 


uagcugccac 






naiippaacrcrp 


apanefcrpanp 


2S20 


aaucccaaca 


uuaggacuffg 


asmcaereracc 




Ofp/crp crorp pan 


papoiiapiipp 

V ClV/g Udw LAW 


2S80 


acauauggca 


aauuucucgc 


cffauerfiferererc 

ca 


U(?cpj r uacrp c 


orpcrppi lanca 

gvguu uauga 


paiipanpana 


2fi40 


ugcgaugaau 


ffccacecusm 




llCCailllPllPCf 


orpanporcraap 

g^auv<ggaa^/ 


crcn i ppi 11 1 orai 1 


2700 


caagcagaga 




casfacuaacu 


PJiic/piic/crpi ia 


pcrcrppapapp 


ppppcrcrcnipp 

WWg^^LAL^d 


27fi0 

£j 1 \J\J 


gugacaaccc 


cccaucccga 


uauafiraaeas 1 






1 1 crij or ai ipp pp 


2820 


uucuauggga 




ccuauccusrc 


aucaaf?cr era c/ 

ca lal^ c * ct &£>& c *-£^ 


ffffa ca p a p pi 1 


crani iniipiicrp 


2880 


cacucaaaga 


aaaasniffuffa 






orcrcrcrr* 531 1 or ore 


r*i ii 1 or Q 01 t or r*r* 




guggcauacu 


auaeafiTfireiiu 


efcraccnicucr 


anaaiiarraer 


Pi 1 p a ccTcra c^a 


1 1 on 1 or on 1 orcn ip 


^000 

0\J\J\J 


gucgccaccg 


acgcccucau 




acucrcraffacu 


uuffa pi 1 pp pi 1 


or c\ 1 1 p or ci p 1 1 crp 




aauguagcgg 


ucacccaasc 


usuccracuuc 

CA IA U\* 


aerroufifcfapp 

agwuggaw 


ppappinipap 


iiana5ir'r*ap5i 




cagacugucc 


cacaagacgc 


ucmcucacffc 


acnipaffpcrpp 


orp crcrcrp cfp a p 


51 crcn 1 ck crja cr era 


^180 


agacagggca 


cuuauacfffua 




cron 1 era a p era & 


p pi ip a ccra ai 1 

UL. d33<Adtt 


cm 1 1 1 1 era r» 51 cm 




guagugcuuu 


ffueraemcrcua 


ccrac etc aeferer 




apcaupiipap 


a p p a orr* crcra or 
dV c agt^g dg 


3300 


accaccguca 


gscuuaeacfc 


cmauuuc aac 


accir p p jycfp p 

MVgVV'VfggV^ 


nappppiicnio* 


iipaacrar*r*an 


33fi0 


cuugaauuuu 




uuucaccsfsfc 


cucaracara 


uac/aroTppa 


P1111PP11P11PP 

L>UULL<UL< ULL 


3420 


caaacaaagc 


aagcggggga 


saacuucfiTcsr 


uac cuacni acr 


ccua r r* a a cp 


1 1 a P orcn 1 en i crp 

LAdVxgg Ug u.gv^> 


3480 


gccagagcca 


aggccccucc 


ccceruccuffff 
^ ^* & *■* ^* ^ 0 


ffacfforauem 

gw^gvuaugu 


erffaa 01 1 *yp pi i 


crorp pp era pi ip 


3540 


aagccuacgc 


uugcgggccc 


cacaccucuc 


ciieniappcniu 


up/crop p pi 1 ai 1 

VAj^jjjWWAdVjI 


nappaaiicra or 


3600 


gucacccuca 


cacacccugg 


sacffaasruac 


auccrccacau 


ffpaucrcaao/p 

gvuugvuugv 


U or ap p 1 11 1 era P" 
**gttv» Lx LALA3 ag 


3660 


gucaugacca 


gcacgugggu 


ccuagcugga 


ggaguccugg 


cagccgucgc 


egcauauuge 


3720 


cuggcgacug 


gaugcguuuc 


caucaucggc 


cgcuugcacg 


ucaaccagcg 


agucgucguu 


3780 


gcgccggaua 


aggagguccu 


guaugaggcu 


uuugaugaga 


uggaggaaug 


cgccucuagg 


3840 


gcggcucuca 


ucgaagaggg 


gcagcggaua 


gecgagaugu 


ugaaguccaa 


gauccaaggc 


3900 
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uugcugcagc aggccucuaa gcaggcccag gacauacaac ccgcuaugca ggcuucaugg 3960 
cccaaagugg aacaauuuug ggccagacac auguggaacu ucauuagcgg cauccaauac 4020 
cucgcaggau ugucaacacu gccagggaac cccgcggugg cuuccaugau ggcauucagu 4080 
gccgcccuca ccaguccguu gucgaccagu accaccaucc uucucaacau caugggaggc 4140 
ugguuagcgu cccagaucgc accacccgcg ggggccaccg gcuuugucgu caguggccug 4200 
gugggggcug ccgugggcag cauaggccug gguaaggugc ugguggacau ccuggcagga 4260 
uauggugcgg gcauuucggg ggcccucguc gcauucaaga ucaugucugg cgagaagccc 4320 
ucuauggaag augucaucaa ucuacugccu gggauccugu cuccgggagc ccugguggug 4380 
ggggucaucu gcgcggccau ucugcgccgc cacgugggac cgggggaggg cgcgguccaa 4440 
uggaugaaca ggcuuauugc cuuugcuucc agaggaaacc acgucgcccc uacucacuac 4500 
gugacggagu cggaugcguc gcagcgugug acccaacuac uuggcucucu uacuauaacc 4560 
agccuacuca gaagacucca caauuggaua acugaggacu gccccauccc augcuccgga 4620 
uccuggcucc gcgacgugug ggacuggguu ugcaccaucu ugacagacuu caaaaauugg 4680 
cugaccucua aauuguuccc caagcugccc ggccuccccu ucaucucuug ucaaaagggg 4740 
uacaagggug ugugggccgg cacuggcauc augaccacgc gcugcccuug cggcgccaac 4800 
aucucuggca auguccgccu gggcucuaug aggaucacag ggccuaaaac cugcaugaac 4860 
accuggcagg ggaccuuucc uaucaauugc uacacggagg gccagugcgc gccgaaaccc 4920 
cccacgaacu acaagaccgc caucuggagg guggcggccu cggaguacgc ggaggugacg 4980 
cagcaugggu cguacuccua uguaacagga cugaccacug acaaucugaa aauuccuugc 5040 
caacuaccuu cuccagaguu uuucuccugg guggacggug ugcagaucca uagguuugca 5100 
cccacaccaa agccguuuuu ccgggaugag gucucguucu gcguugggcu uaauuccuau 5160 
gcugucgggu cccagcuucc cugugaaccu gagcccgacg cagacguauu gagguccaug 5220 
cuaacagauc cgccccacau cacggcggag acugcggcgc ggcgcuuggc acggggauca 5280 
ccuccaucug aggcgagcuc cucagugagc cagcuaucag caccgucgcu gcgggccacc 5340 
ugcaccaccc acagcaacac cuaugacgug gacauggucg augccaaccu gcucauggag 5400 
ggcggugugg cucagacaga gccugagucc agggugcccg uucuggacuu ucucgagcca 5460 
auggccgagg aagagagcga ccuugagccc ucaauaccau cggagugcau gcuccccagg 5520 
agcggguuuc cacgggccuu accggcuugg gcacggccug acuacaaccc gccgcucgug 5580 
gaaucgugga ggaggccaga uuaccaaccg cccaccguug cugguugugc ucuccccccc 5640 

ttliE#2 0 0 3 -3 1 0 7 7 5 0 



mm 2003-148242 



^-v : 44/ 



cccaagaagg 


ccccgacgcc 


ucccccaagg 


agacgccgga 


cagugggucu 


gagcgagagc 


5700 


accauaucag 


aagcccucca 


gcaacuggcc 


aucaagaccu 


uuggccagcc 


ccccucgagc 


5760 


ggugaugcag 


gcucguccac 


gggggcgggc 


gccgccgaau 


ccggcggucc 


gacguccccu 


5820 


ggugagccgg 


cccccucaga 


gacagguucc 


gccuccucua 


ugcccccccu 


cgagggggag 


5880 


ccuggagauc 


cggaccugga 


gucugaucag 


guagagcuuc 


aaccuccccc 


ccaggggggg 


5940 


gggguagcuc 


ccgguucggg 


cucggggucu 


uggucuacuu 


gcuccgagga 


ggacgauacc 


6000 


accgugugcu 


gcuccauguc 


auacuccugg 


accggggcuc 


uaauaacucc 


cuguagcccc 


6060 


gaagaggaaa 


aguugccaau 


caacccuuug 


aguaacucgc 


uguugcgaua 


ccauaacaag 


6120 


guguacugua 


caacaucaaa 


gagcgccuca 


cagagggcua 


aaaagguaac 


uuuugacagg 


6180 


acgcaagugc 


ucgacgccca 


uuaugacuca 


gucuuaaagg 


acaucaagcu 


agcggcuucc 


6240 


aaggucagcg 


caaggcuccu 


caccuuggag 


gaggcgugcc 


aguugacucc 


accccauucu 


6300 


gcaagaucca 


aguauggauu 


cggggccaag 


gagguccgca 


gcuuguccgg 


gagggccguu 


6360 


aaccacauca 


aguccgugug 


gaaggaccuc 


cuggaagacc 


cacaaacacc 


aauucccaca 


6420 


accaucaugg 


ccaaaaauga 


gguguucugc 


guggaccccg 


ccaagggggg 


uaagaaacca 


6480 


gcucgccuca 


ucguuuaccc 


ugaccucggc 


guccgggucu 


gcgagaaaau 


ggcccucuau 


6540 


gacauuacac 


aaaagcuucc 


ucaggcggua 


augggagcuu 


ccuauggcuu 


ccaguacucc 


6600 


ccugcccaac 


ggguggagua 


ucucuugaaa 


gcaugggcgg 


aaaagaagga 




6660 


uuuucguaug 


auacccgaug 


cuucgacuca 


accgucacug 


agagagacau 


caggaccgag 


6720 


gaguccauau 


accaggccug 


cucccugccc 


gaggaggccc 


gcacugccau 


acacucgcug 


6780 


acugagagac 


uuuacguagg 


agggcccaug 


uucaacagca 


agggucaaac 


cugcgguuac 


6840 


agacguugcc 


gcgccagcgg 


ggugcuaacc 


acuagcaugg 


guaacaccau 


cacaugcuau 


6900 


gugaaagccc 


uagcggccug 


caaggcugcg 


gggauaguug 


cgcccacaau 


gcugguaugc 


6960 


ggcgaugacc 


uaguagucau 


cucagaaagc 


caggggacug 


aggaggacga 


gcggaaccug 


7020 


agagccuuca 


cggaggccau 


gaccagguac 


ucugccccuc 


cuggugaucc 


ccccagaccg 


7080 


gaauaugacc 


uggagcuaau 


aacauccugu 


uccucaaaug 




0 OOO vv o 


7140 


cggggccgcc 


gcagauacua 


ccugaccaga 


gacccaacca 


cuccacucgc 


ccgggcugcc 


TO A A 

7200 


ugggaaacag 


uuagacacuc 


cccuaucaau 


ucauggcugg 


gaaacaucau 


ccaguaugcu 


7260 


ccaaccauau 


ggguucgcau 


gguccuaaug 


acacacuucu 


ucuccauucu 


caugguccaa 


7320 


gacacccugg 


accagaaccu 


caacuuugag 


auguauggau 


caguauacuc 


cgugaauccu 


7380 
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casrccauaau 


ueacfaereniua 


uacucue acc 


accfaacuffa r 






ffcraaffacruccr 








auaucucuuc 


acuccauuec 








mil Hiiirap^cr 

u vi u vi Li \* a\* a& 


^& u & & ^& 


cuccuacuuu 






uagguacacu 


ccauagcuaa 


cuguuccuuu 


uuuuuuuuuu 


cuuuuuuuuu 


uuuuucccuc 


uuucuuggug 


gcuccaucuu 


agcccuaguc 


augacugcag 


agagugccgu 


aacuggucuc 



cacgggcuug 


acgccuuuuc uaugcacaca 


7440 


ucagcccuca 


gaaaacuugg ggcgccaccc 


7500 


gucagggcgu 


cccucaucuc ccguggaggg 


7560 


aauugggcgg 


ugaagaccaa gcucaaacuc 


7620 


uuauccaguu 


gguucaccgu cggcgccggc 


7680 


gcccgacccc 


gcucauuacu cuucggccua 


7740 


cuacuccccg 


cucgguagag cggcacacac 


7800 


uuuuuuuuuu 


uuuuuuuuuu uuuuuuuuuu 


/obU 


uuucuucccu 


ucucaucuua uucuacuuuc 


7920 


acggcuagcu 


gugaaagguc cgugagccgc 


7980 


ucugcagauc 


augu 


8024 



<210> 2 
<211> 8024 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: replicon 
<400> 2 

acccgccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgucua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
ugcuugcgag ugccccggga ggucucguag accgugcacc augagcacaa aucccaaacc 360 
ucaaagaaaa accaaaagaa acacuaaccg ucgcccaaug auugaacaag auggauugca 420 
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cgcagguucu ccggccgcuu ggguggagag gcuauucggc uaugacuggg cacaacagac 480 
aaucggcugc ucugaugccg ccguguuccg gcugucagcg caggggcgcc cgguucuuuu 540 
ugucaagacc gaccuguccg gugcccugaa ugaacugcag gacgaggcag cgcggcuauc 600 
guggcuggcc acgacgggcg uuccuugcgc agcugugcuc gacguuguca cugaagcggg 660 
aagggacugg cugcuauugg gcgaagugcc ggggcaggau cuccugucau cucaccuugc 720 
uccugccgag aaaguaucca ucauggcuga ugcaaugcgg cggcugcaua cgcuugaucc 780 
ggcuaccugc ccauucgacc accaagcgaa acaucgcauc gagcgagcac guacucggau 840 
ggaagccggu cuugucgauc aggaugaucu ggacgaagag caucaggggc ucgcgccagc 900 
cgaacuguuc gccaggcuca aggcgcgcau gcccgacggc gaggaucucg ucgugaccca 960 
uggcgaugcc ugcuugccga auaucauggu ggaaaauggc cgcuuuucug gauucaucga 1020 
cuguggccgg cugggugugg cggaccgcua ucaggacaua gcguuggcua cccgugauau 1080 
ugcugaagag cuuggcggcg aaugggcuga ccgcuuccuc gugcuuuacg guaucgccgc 1140 
ucccgauucg cagcgcaucg ccuucuaucg ccuucuugac gaguucuucu gaguuuaaac 1200 
ccucucccuc cccccccccu aacguuacug gccgaagccg cuuggaauaa ggccggugug 1260 
cguuugucua uauguuauuu uccaccauau ugccgucuuu uggcaaugug agggcccgga 1320 
aaccuggccc ugucuucuug acgagcauuc cuaggggucu uuccccucuc gccaaaggaa 1380 
ugcaaggucu guugaauguc gugaaggaag caguuccucu ggaagcuucu ugaagacaaa 1440 
caacgucugu agcgacccuu ugcaggcagc ggaacccccc accuggcgac aggugccucu 1500 
gcggccaaaa gccacgugua uaagauacac cugcaaaggc ggcacaaccc cagugccacg 1560 
uugugaguug gauaguugug gaaagaguca aauggcucuc cucaagcgua uucaacaagg 1620 
ggcugaagga ugcccagaag guaccccauu guaugjggauc ugaucugggg ccucggugca 1680 
caugcuuuac auguguuuag ucgagguuaa aaaaacgucu aggccccccg aaccacgggg 1740 
acgugguuuu ccuuugaaaa acacgauaau accauggccc ccaucaccgc uuacgcccag 1800 
cagacacgag gucucuuggg cucuauagug gugagcauga cggggcguga caagacagaa 1860 
caggccgggg agguccaagu ccuguccaca gucacucagu ccuuccucgg aacauccauu 1920 
ucgggggucu uauggacugu uuaccacgga gcuggcaaca agacacuagc cggcucgcgg 1980 
ggcccgguca cgcagaugua cucgagcgcc gagggggacu uggucgggug gcccagcccu 2040 
ccugggacca aaucuuugga gccguguacg uguggagcgg ucgaccugua uuuggucacg 2100 
cggaacgcug augucauccc ggcucgaaga cgcggggaca agcggggagc gcugcucucc 2160 
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ccgagacccc 


uuucgaccuu 


gaaggggucc 


ucggggggac 


cugugcuuug 


cccuaggggc 


2220 


cacgcugucg 


gaaucuuccg 


ggcagcugug 


ugcucucggg 


guguggcuaa 


guccauagau 


2280 


uucauccccg 


uugagacgcu 


cgacaucguc 


acgcggucuc 


ccaccuuuag 


ugacaacagc 


2340 


acaccaccag 


cugugcccca 


gaccuaucag 


gugggguacu 


ugcacgcccc 


cacuggcagu 


2400 


ggaaaaagca 


ccaagguccc 


cgucgcguac 


gccgcccagg 


gguauaaagu 


gcuggugcuc 


2460 


aaucccucgg 


uggcugccac 


ccugggauuu 


ggggcguacu 


uguccaaggc 


acauggcauc 


2520 


aaccccaaca 


uuaggacugg 


agucagaacu 


gugacgaccg 


gggagcccau 


uacauacucc 


2580 


acguauggua 


aauuccucgc 


cgaugggggc 


ugcgcaggcg 


gcgccuauga 


caucaucaua 


2640 


ugcgaugaau 


gccacucugu 


ggaugcuacc 


acuauucucg 


gcaucgggac 


aguccuugac 


2700 


caagcagaga 


cagccggggu 


caggcuaacu 


guacuggcca 


cggccacgcc 


ccccgggucg 


2760 


gugacaaccc 


cccaucccaa 


uauagaggag 


guagcccucg 


gacaggaggg 


ugagaucccc 


2820 


uucuauggga 


gggcguuucc 


ccugucuuac 


aucaagggag 


ggaggcacuu 


gauuuucugc 


2880 


cacucaaaga 


aaaaguguga 


cgagcucgca 


acggcccuuc 


ggggcauggg 


cuugaacgcu 


2940 


guggcauauu 


acagaggguu 


ggacgucucc 


auaauaccaa 


cucaaggaga 


uguggugguc 


3000 


guugccaccg 


acgcccucau 


gacgggguau 


acuggagacu 


uugacuccgu 


gaucgacugc 


3060 


aacguagcgg 


ucacccaggc 


cguagacuuc 


agccuggacc 


ccaccuucac 


uauaaccaca 


3120 


cagacugucc 


cgcaagacgc 


ugucucacgu 


agucagcgcc 


gagggcgcac 


ggguagagga 


3180 


agacugggca 


uuuauaggua 


uguuuccacu 


ggugagcgag 


ccucaggaau 


guuugacagu 


3240 


guaguacucu 


gugagugcua 


cgacgcagga 


gcugcuuggu 


augagcucuc 


accaguggag 


3300 


acgaccguca 


ggcucagggc 


guauuucaac 


acgccuggcu 


ugccugugug 


ccaggaccac 


3360 


cuugaguuuu 


gggaggcagu 


uuucaccggc 


cucacacaca 


uagacgcuca 


uuuccuuucc 


3420 


cagacaaagc 


agucggggga 


aaauuucgca 


uacuuaguag 


ccuaucaggc 


cacagugugc 


3480 


gccagggcca 


aagcgccccc 


cccguccugg 


gacgucaugu 


ggaagugcuu 


gacucgacuc 


3540 


aagcccacgc 


uugugggccc 


uacaccucuc 


cuguaccguu 


ugggcucugu 


uaccaacgag 


3600 


gucacccuua 


cacaccccgu 


gacaaaauac 


aucgccacau 


gcaugcaagc 


ugaccucgag 


3660 


gucaugacca 


gcacgugggu 


ccuggcuggg 


ggagucuuag 


cagccgucgc 


cgcguauugc 


3720 


uuagcgaccg 


gguguguuuc 


caucauuggc 


cguuuacaca 


ucaaccagcg 


agcugucguc 


3780 


gcuccggaca 


aggagguccu 


cuaugaggcu 


uuugaugaga 


uggaggaaug 


ugccuccaga 


3840 


gcggcucucc 


uugaagaggg 


gcagcggaua 


gccgagaugc 


ugaaguccaa 


gauccaaggc 


3900 



m|E#2 003-3*107750 



#H 2003-148242 



48/ 



uuauugcagc aagccucuaa acaggcccag gacauacaac ccgcugugca agcuucgugg 3960 
cccaagaugg agcaauucug ggccaaacau auguggaacu ucauaagcgg cauucaguac 4020 
cucgcaggac ugucaacacu gccagggaac ccugcugugg cuuccaugau ggcauucagc 4080 
gccgcccuca ccaguccguu gucaacuagc accaccaucc uucuuaacau ucuggggggc 4140 
uggcuggcgu cccaaauugc gccacccgcg ggggccacug gcuuuguugu caguggccug 4200 
gugggagcug cuguuggcag cauaggcuug gguaaagugc ugguggacau ccuggcaggg 4260 
uauggugcgg gcauuucggg ggcccucguc gcguuuaaga ucaugucugg cgagaagccc 4320 
uccauggagg augucaucaa cuugcugccu gggauucugu cuccaggugc ucugguggug 4380 
ggagucaucu gcgcggccau ucugcgccgc caugugggac cgggggaagg cgcgguccaa 4440 
uggaugaaca ggcuuaucgc cuucgcuucc agaggaaacc acgucgcccc uacucacuac 4500 
gugacggagu cggaugcguc gcagcguguc acccaacugc uuggcucucu cacuauaacu 4560 
agucuacuca ggagacuuca caacuggauc acugaggauu gccccauccc augcgccggc 4620 
ucguggcucc gcgaugugug ggacuggguc uguaccaucc uaacagacuu uaagaacugg 4680 
cugaccucca agcuguuccc aaagaugccu ggccuccccu uuaucucuug ccaaaagggg 4740 
uacaagggcg ugugggccgg cacuggcauc augaccacac gaugccccug cggcgccaac 4800 
aucucuggca acguccgcuu gggcucuaug agaaucacag gacccaaaac cugcaugaac 4860 
accuggcagg ggaccuuucc uaucaauugu uauacagaag gccagugcuu gccgaaaccc 4920 
gcguuaaacu ucaagaccgc caucuggaga guggcggccu cagaguacgc ggaagugacg 4980 
cagcacggau cauaugccua uauaacaggg cugaccacug acaacuuaaa agucccuugc 5040 
caacuccccu cuccagaguu uuucucuugg guggacggag uacaaaucca uagguccgcc 5100 
cccacaccaa agccguuuuu ccgggaugag gucucguuca gcguugggcu caauucauuu 5160 
gucgucgggu cucagcuucc cugugacccu gagcccgaca cugagguagu gauguccaug 5220 
cuaacagacc caucccauau cacggcggag gcugcagcgc ggcguuuagc gcggggguca 5280 
cccccaucug aggcaagcuc cucagcgagc cagcugucgg cgccaucgcu gcgagccacc 5340 
ugcaccaccc acgguaggac cuaugaugug gacauggugg augccaaccu guucaugggg 5400 
ggcggcguga uucggauaga gucugagucc aaaguggucg uucuggacuc ccucgacuca 5460 
augaccgagg aagagggcga ccuugagccu ucaguaccau cggaguauau gcuccccagg 5520 
aagagguucc caccggccuu accggcuugg gcgcggccug auuacaaccc accgcuugug 5580 
gaaucgugga agaggccaga uuaccaacca cccacuguug cgggcugugc ucuccccccc 5640 
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cccaaaaaga ccccgacgcc uccuccaagg agacgccgga cagugggucu gagcgagagc 5700 
accauaggag augcccucca acagcuggcc aucaaguccu uuggccagcc ccccccaagc 5760 
ggcgauucag gccuuuccac gggggcggac gccgccgacu ccggcgaucg gacacccccu 5820 
gacgaguugg cucuuucgga gacagguucu accuccucca ugcccccccu cgagggggag 5880 
ccuggggacc cagaccugga gccugagcag guagagcuuc aaccuccucc ccaggggggg 5940 
gaggcagcuc ccggcucgga cucggggucc uggucuacuu gcuccgagga ggaugacucc 6000 
gucgugugcu gcuccauguc auauuccugg accggggcuc uaauaacucc uuguagcccc 6060 
gaagaggaaa aguugccaau uaacuccuug agcaacucgc uguugcgaua ccauaacaag 6120 
guauacugua cuacaucaaa gagugccuca cuaagggcua aaaagguaac uuuugauagg 6180 
augcaagugc ucgacgccua uuaugauuca gucuuaaagg acaucaagcu agcggccucc 6240 
aaggucagcg caaggcuccu caccuuagag gaggcgugcc aauugacccc accccacucu 6300 
gcaagaucca aguauggguu uggggcuaag gagguccgca gcuuguccgg gagggccguc 6360 
aaccacauca aguccgugug gaaggaccuc uuggaagacu cacaaacacc aauuccuaca 6420 
accaucaugg ccaaaaauga gguguucugc guggaccccg ccaagggggg uaaaaaacca 6480 
gcucgccuua ucguuuaccc ugaccucggc gucagggucu gcgagaagau ggcccuuuau 6540 
gaugucacac aaaagcuucc ucaggcggug augggggcuu cuuauggcuu ccaguacucc 6600 
cccgcucagc ggguggaguu ucucuugaag gcaugggcgg aaaagagaga cccuaugggu 6660 
uuuucguaug auacccgaug cuuugacuca accgucacug agagagacau caggacugag 6720 
gaguccauau accaggccug cuccuuaccc gaggaggccc gaacugccau acacucgcug 6780 
acugagagac ucuauguggg agggcccaug uucaacagca agggccaguc cugcggguac 6840 
aggcguugcc gcgccagcgg ggugcuuacc acuaguaugg ggaacaccau cacaugcuau 6900 
guaaaagccc uagcggcuug caaggcugcg gggauaauug cgcccacgau gcugguaugc 6960 
ggcgacgacu uggucgucau cucagaaagc caggggacug aggaggacga gcggaaccug 7020 
agagccuuca cggaggcuau gaccagguau ucugccccuc cuggugaccc ccccagaccg 7080 
gaauaugacc uggagcuaau aacaucuugu uccucaaacg ugucuguggc acuuggccca 7140 
cagggccgcc gcagauacua ccugaccaga gaccccacca cuucaauugc ccgggcugcc 7200 
ugggaaacag uuagacacuc cccugucaau ucauggcugg gaaacaucau ccaguacgcu 7260 
ccaaccauau ggguucgcau gguccugaug acacacuucu ucuccauucu cauggcccag 7320 
gacacccuag accagaaccu uaacuuugaa auguacggau cgguguacuc cgugaguccu 7380 
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cuggaccucc cagccauaau ugaaagguua cacgggcuug acgccuucuc ucugcacaca 7440 
uacacucccc acgaacugac gcggguggcu ucagcccuca gaaaacuugg ggcgccaccc 7500 
cucagagcgu ggaagagucg ggcgcgugca guuagggcgu cccucaucuc ccgugggggg 7560 
agggcggccg uuugcggucg guaccucuuc aacugggcgg ugaagaccaa gcucaaacuc 7620 
acuccuuugc cggaggcacg ccuccuggau uuguccaguu gguuuaccgu cggcgccggc 7680 
gggggcgaca uuuaucacag cgugucgcgu gcccgacccc gccuauuacu ccuuagccua 7740 
cuccuacuuu cuguaggggu aggccucuuc cuacuccccg cucgauagag cggcacacau 7800 
uagcuacacu ccauagcuaa cuguuccuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu 7860 
uuuuuuuuuu cuuuuuuuuu uuuuucccuc uuucuucccu ucucaucuua uucuacuuuc 7920 
uuucuuggug gcuccaucuu agcccuaguc acggcuagcu gugaaagguc cgugagccgc 7980 
augacugcag agagugccgu aacuggucuc ucugcagauc augu 8024 



<210> 3 
<211> 9678 
<212> DNA 

<213> Hepatitis C virus 

<220> 
<221> CDS 

<222> (341).. (9442) 
<400> 3 

acctgcccct aataggggcg acactccgcc atgaatcact cccctgtgag gaactactgt 60 
cttcacgcag aaagcgccta gccatggcgt tagtatgagt gtcgtacagc ctccaggccc 120 



ccccctcccg ggagagccat agtggtctgc ggaaccggtg agtacaccgg aattgccggg 180 

» 
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aagactgggt cctttcttgg ataaacccac tctatgcccg gccatttggg cgtgcccccg 240 

caagactgct agccgagtag cgttgggttg cgaaaggcct tgtggtactg cctgataggg 300 

cgcttgcgag tgccccggga ggtctcgtag accgtgcacc atg age aca aat cct 355 

Met Ser Thr Asn Pro 
1 5 

aaa cct caa aga aaa acc aaa aga aac acc aac cgt cgc cca gaa gac 403 
Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro Glu Asp 
10 15 20 

gtt aag ttc ccg ggc ggc ggc cag ate gtt ggc gga gta tac ttg ttg 451 
Val Lys Phe Pro Gly Gly Gly Gin He Val Gly Gly Val Tyr Leu Leu 
25 .30 35 

ccg cgc agg ggc ccc agg ttg ggt gtg cgc acg aca agg aaa act teg 499 
Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Thr Thr Arg Lys Thr Ser 
40 45 50 

gag egg tec cag cca cgt ggg aga cgc cag ccc ate ccc aaa gat egg 547 
Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro He Pro Lys Asp Arg 
55 60 65 

cgc tec act ggc aag gec tgg gga aaa cca ggt cgc ccc tgg ccc eta 595 
Arg Ser Thr Gly Lys Ala Trp Gly Lys Pro Gly Arg Pro Trp Pro Leu 
70 75 80 85 

tat ggg aat gag gga etc ggc tgg gca gga tgg etc ctg tec ccc cga 643 

. ffiiE# 2 003-3107750 



mM. 2003-148242 



\ 52/ 



Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg 
90 95 100 

ggc tct cgc ccc tec tgg ggc ccc act gac ccc egg cat agg teg cgc 691 
Gly Ser Arg Pro Ser Trp Gly Pro Thr Asp Pro Arg His Arg Ser Arg 
105 110 115 

aac gtg ggt aaa gtc ate gac ace eta acg tgt ggc ttt gee gac etc 739 
Asn Val Gly Lys Val He Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu 
120 125 130 

atg ggg tac ate ccc gtc gta ggc gec ccg ctt agt ggc gee gee aga 787 
Met Gly Tyr He Pro Val Val Gly Ala Pro Leu Ser Gly Ala Ala Arg 
135 140 145 

get gtc gcg cac ggc gtg aga gtc ctg gag gac ggg gtt aat tat gca 835 
Ala Val Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala 
150 155 160 165 

aca ggg aac eta ccc ggt ttc ccc ttt tct ate ttc ttg ctg gec ctg 883 
Thr Gly Asn Leu Pro Gly Phe Pro Phe Ser He Phe Leu Leu Ala Leu 
170 175 180 

ttg tec tgc ate acc gtt ccg gtc tct get gec cag gtg aag aat acc 931 
Leu Ser Cys He Thr Val Pro Val Ser Ala Ala Gin Val Lys Asn Thr 
185 190 195 

agt age age tac atg gtg acc aat gac tgc tec aat gac age ate act 979 
Ser Ser Ser Tyr Met Val Thr Asn Asp Cys Ser Asn Asp Ser He Thr 
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200 



205 



210 



tgg cag etc gag get gcg gtt etc cac gtc ccc ggg tgc gtc ccg tgc 1027 
Trp Gin Leu Glu Ala Ala Val Leu His Val Pro Gly Cys Val Pro Cys 
215 220 225 

gag aga gtg ggg aat acg tea egg tgt tgg gtg cca gtc teg cca aac 1075 
Glu Arg Val Gly Asn Thr Ser Arg Cys Trp Val Pro Val Ser Pro Asn 
230 235 240 245 



atg get gtg egg cag ccc ggt gee etc acg cag ggt ctg egg acg cac 1123 
Met Ala Val Arg Gin Pro Gly Ala Leu Thr Gin Gly Leu Arg Thr His 
250 255 260 



ate gat atg gtt gtg atg tec gee ace ttc tgc tct get etc tac gtg 
He Asp Met Val Val Met Ser Ala Thr Phe Cys Ser Ala Leu Tyr Val 
265 270 275 



1171 



ggg gac etc tgt ggc ggg gtg atg etc gcg gee cag gtg ttc ate gtc 
Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ala Gin Val Phe He Val 
280 285 290 



1219 



teg ccg cag tac cac tgg ttt gtg caa gaa tgc aat tgc tec ate tac 1267 
Ser Pro Gin Tyr His Trp Phe Val Gin Glu Cys Asn Cys Ser He Tyr 
295 300 305 

cct ggc ace ate act gga cac cgc atg gca tgg gac atg atg atg aac 1315 
Pro Gly Thr He Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn 
310 315 320 325 
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tgg teg ccc acg gec acc atg ate ctg gcg tac gtg atg cgc gtc ccc 1363 
Trp Ser Pro Thr Ala Thr Met He Leu Ala Tyr Val Met Arg Val Pro 
330 335 340 



gag gtc ate ata gac ate gtt age ggg get cac tgg ggc gtc atg ttc 1411 
Glu Val He He Asp He Val Ser Gly Ala His Trp Gly Val Met Phe 
345 350 355 

ggc ttg gee tac ttc tct atg cag gga gcg tgg gcg aag gtc att gtc 1459 
Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp Ala Lys Val He Val 
360 365 370 

ate ctt ctg ctg gec get ggg gtg gac gcg ggc acc acc acc gtt gga 1507 
He Leu Leu Leu Ala Ala Gly Val Asp Ala Gly Thr Thr Thr Val Gly 
375 380 385 



ggc get gtt gca cgt tec acc aac gtg att gec ggc gtg ttc age cat 1555 
Gly Ala Val Ala Arg Ser Thr Asn Val He Ala Gly Val Phe Ser His 
• 390 395 400 405 



ggc cct cag cag aac att cag etc att aac acc aac ggc agt tgg cac 1603 
Gly Pro Gin Gin Asn He Gin Leu He Asn Thr Asn Gly Ser Trp His 
410 415 420 

ate aac cgt act gec ttg aat tgc aat gac tec ttg aac acc ggc ttt 1651 
He Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser Leu Asn Thr Gly Phe 
425 430 435 
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etc gcg gec ttg ttc tac acc aac cgc ttt aac teg tea ggg tgt cca 1699 
Leu Ala Ala Leu Phe Tyr Thr Asn Arg Phe Asn Ser Ser Gly Cys Pro 
440 445 450 

ggg cgc ctg tec gee tgc cgc aac ate gag get ttc egg ata ggg tgg 1747 
Gly Arg Leu Ser Ala Cys Arg Asn He Glu Ala Phe Arg He Gly Trp 
455 460 465 

ggc acc eta cag tac gag gat aat gtc acc aat cca gag gat atg agg 1795 
Gly Thr Leu Gin Tyr Glu Asp Asn Val Thr Asn Pro Glu Asp Met Arg 
470 475 480 485 

ccg tac tgc tgg cac tac ccc cca aag ccg tgt ggc gta gtc ccc gcg 1843 
Pro Tyr Cys Trp His Tyr Pro Pro Lys Pro Cys Gly Val Val Pro Ala 
490 495 500 



agg tct gtg tgt ggc cca gtg tac tgt ttc acc ccc age ccg gta gta 1891 
Arg Ser Val Cys Gly Pro Val Tyr Cys Phe Thr Pro Ser Pro Val Val 
505 510 515 

gtg ggc acg acc gac aga cgt gga gtg ccc acc tac aca tgg gga gag 1939 
Val Gly Thr Thr Asp Arg Arg Gly Val Pro Thr Tyr Thr Trp Gly Glu 
520 525 530 

aat gag aca gat gtc ttc eta ctg aac age acc cga ccg ccg cag ggc 1987 
Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr Arg Pro Pro Gin Gly 
535 540 545 

tea tgg ttc ggc tgc acg tgg atg aac tec act ggt ttc acc aag act 2035 
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Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr Gly Phe Thr Lys Thr 
550 555 560 565 

tgt ggc gcg cca cct tgc cgc acc aga get gac ttc aac gec age acg 2083 
Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp Phe Asn Ala Ser Thr 
570 575 580 

gac ttg ttg tgc cct acg gat tgt ttt agg aag cat cct gat gec act 2131 
Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys His Pro Asp Ala Thr 
585 590 595 

tat att aag tgt ggt tct ggg ccc tgg etc aca cca aag tgc ctg gtc 2179 
. Tyr He Lys Cys Gly Ser Gly Pro Trp Leu Thr Pro Lys Cys Leu Val 
600 605 610 

cac tac cct tac aga etc tgg cat tac ccc tgc aca gtc aat ttt acc 2227 
His Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys Thr Val Ash Phe Thr 
615 620 625 

ate ttc aag ata aga atg tat gta ggg ggg gtt gag cac agg etc acg 2275 
He Phe Lys lie Arg Met Tyr Val Gly Gly Val Glu His Arg Leu Thr 
630 635 640 645 

gee gca tgc aac ttc act cgt ggg gat cgc tgc gac ttg gag gac agg 2323 
Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys Asp Leu Glu Asp Arg 
650 655 660 

gac agg agt cag ctg tct cct ctg ttg cac tct acc acg gaa tgg gec 2371 
Asp Arg Ser Gin Leu Ser Pro Leu Leu His Ser Thr Thr Glu Trp Ala 
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665 



670 



675 



ate ctg ccc tgc acc tac tea gac tta ccc get ttg tea act ggt ctt 
He Leu Pro Cys Thr Tyr Ser Asp Leu Pro Ala Leu Ser Thr Gly Leu 
680 685 690 



2419 



etc cac ctt cac cag aac ate gtg gac gta caa tac atg tat ggc etc 
Leu His Leu His Gin Asn He Val Asp Val Gin Tyr Met Tyr Gly Leu 
695 700 705 



2467 



tea cct get ate aca aaa tac gtc gtt cga tgg gag tgg gtg gta etc 
Ser Pro Ala He Thr Lys Tyr Val Val Arg Trp Glu Trp Val Val Leu 
710 715 720 725 



2515 



tta ttc ctg etc tta gcg gac gec aga gtc tgc gee tgc ttg tgg atg 
Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys Ala Cys Leu Trp Met 
0 730 735 740 



2563 



etc ate ttg ttg ggc cag gee gaa gca gca ttg gag aag ttg gtc gtc 
Leu He Leu Leu Gly Gin Ala Glu Ala Ala Leu Glu Lys Leu Val Val 
745 • 750 755 



2611 



ttg cac get gcg agt gcg get aac tgc cat ggc etc eta tat ttt gee 
Leu His Ala Ala Ser Ala Ala Asn Cys His Gly Leu Leu Tyr Phe Ala 
760 765 770 



2659 



ate ttc ttc gtg gca get tgg cac ate agg ggt egg gtg gtc ccc ttg 
He Phe Phe Val Ala Ala Trp His He Arg Gly Arg Val Val Pro Leu 
775 780 785 



2707 
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acc acc tat tgc etc act ggc eta tgg ccc ttc tgc eta ctg etc atg 
Thr Thr Tyr Cys Leu Thr Gly Leu Trp Pro Phe Cys Leu Leu Leu Met 
790 795 800 805 



2755 



gca ctg ccc egg cag get tat gee tat gac gca cct gtg cac gga cag 
Ala Leu Pro Arg Gin Ala Tyr Ala Tyr Asp Ala Pro Val His Gly Gin 
810 815 820 



2803 



ata ggc gtg ggt ttg ttg ata ttg ate acc etc ttc aca etc acc ccg 
He Gly Val Gly Leu Leu He Leu He Thr Leu Phe Thr Leu Thr Pro 
825 830 835 



2851 



ggg tat aag acc etc etc ggc cag tgt ctg tgg tgg ttg tgc tat etc 2899 
Gly Tyr Lys Thr Leu Leu Gly Gin Cys Leu Trp Trp Leu Cys Tyr Leu 
840 845 850 

ctg acc ctg ggg gaa gee atg att cag gag tgg gta cca ccc atg cag 2947 
Leu Thr Leu Gly Glu Ala Met He Gin Glu Trp Val Pro Pro Met Gin 
855 860 865 

gtg cgc ggc ggc cgc gat ggc ate gcg tgg gee gtc act ata ttc tgc 2995 
Val Arg Gly Gly Arg Asp Gly He Ala Trp Ala Val Thr He Phe Cys 
870 875 880 885 



ccg ggt gtg gtg ttt gac att acc aaa tgg ctt ttg gcg ttg ctt ggg 3043 
Pro Gly Val Val Phe Asp He Thr Lys Trp Leu Leu Ala Leu Leu Gly 
890 895 900 
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cct get tac etc tta agg gee get ttg aca cat gtg ccg tac ttc gtc 3091 
Pro Ala Tyr Leu Leu Arg Ala Ala Leu Thr His Val Pro Tyr Phe Val 
905 910 915 

aga get cac get ctg ata agg gta tgc get ttg gtg aag cag etc gcg 3139 
Arg Ala His Ala Leu He Arg Val Cys Ala Leu Val Lys Gin Leu Ala 
920 925 930 

ggg ggt agg tat gtt cag gtg gcg eta ttg gec ctt ggc agg tgg act 3187 
Gly Gly Arg Tyr Val Gin Val Ala Leu Leu Ala Leu Gly Arg Trp Thr 
935 940 945 

ggc acc tac ate tat gac cac etc aca cct atg teg gac tgg gec get 3235 
Gly Thr Tyr He Tyr Asp His Leu Thr Pro Met Ser Asp Trp Ala Ala 
950 955 960 965 

age ggc ctg cgc gac tta gcg gtc gec gtg gaa ccc ate ate ttc agt 3283 
Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu Pro He He Phe Ser 
970 975 980 

ccg atg gag aag aag gtc ate gtc tgg gga gcg gag acg get gca tgt 3331 
Pro Met Glu Lys Lys Val He Val Trp Gly Ala Glu Thr Ala Ala Cys 
985 990 995 

ggg gac att eta cat gga ctt ccc gtg tec gee cga etc ggc cag gag 3379 
Gly Asp He Leu His Gly Leu Pro Val Ser Ala Arg Leu Gly Gin Glu 
1000 1005 1010 

ate etc etc ggc cca get gat ggc tac acc tec aag ggg tgg aag etc 3427 
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He Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser Lys Gly Trp Lys Leu 
1015 1020 1025 

ctt get ccc ate act get tat gee cag caa aca cga ggc etc ctg ggc 3475 
Leu Ala Pro He Thr Ala Tyr Ala Gin Gin Thr Arg Gly Leu Leu Gly 
1030 1035 1040 1045 

gec at a gtg gtg agt atg acg ggg cgt gac agg aca gaa cag gec ggg 3523 
Ala He Val Val Ser Met Thr Gly Arg Asp Arg Thr Glu Gin Ala Gly 
1050 1055 1060 

gaa gtc caa ate ctg tec aca gtc tct cag tec ttc etc gga aca acc 3571 
Glu Val Gin He Leu Ser Thr Val Ser Gin Ser Phe Leu Gly Thr Thr 
1065 1070 1075 

ate teg ggg gtt ttg tgg act gtt tac cac gga get ggc aac aag act 3619 
He Ser Gly Val Leu Trp Thr Val Tyr His Gly Ala Gly Asn Lys Thr 
1080 1085 1090 

eta gec ggc tta egg ggt ccg gtc acg cag atg tac teg agt get gag 3667 
Leu Ala Gly Leu Arg Gly Pro Val Thr Gin Met Tyr Ser Ser Ala Glu 
1095 1100 1105 

ggg gac ttg gta ggc tgg ccc age ccc cct ggg acc aag tct ttg gag 3715 
Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly Thr Lys Ser Leu Glu 
1110 1115 1120 1125 

ccg tgc aag tgt gga gec gtc gac eta tat ctg gtc acg egg aac get 3763 
Pro Cys Lys Cys Gly Ala Val Asp Leu Tyr Leu Val Thr Arg Asn Ala 
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1130 1135 1140 

gat gtc ate ccg get egg aga cgc ggg gac aag egg gga gca ttg etc 3811 
Asp Val He Pro Ala Arg Arg Arg Gly Asp Lys Arg Gly Ala Leu Leu 
1145 1150 1155 

tec ccg aga ccc att teg acc ttg aag ggg tec teg ggg ggg ccg gtg 3859 
Ser Pro Arg Pro He Ser Thr Leu Lys Gly Ser Ser Gly Gly Pro Val 
1160 1165 1170 

etc tgc cct agg ggc cac gtc gtt ggg etc ttc cga gca get gtg tgc 3907 
Leu Cys Pro Arg Gly His Val Val Gly Leu Phe Arg Ala Ala Val Cys 
1175 1180 1185 

tct egg ggc gtg gec aaa tec ate gat ttc ate ccc gtt gag aca etc 3955 
Ser Arg Gly Val Ala Lys Ser He Asp Phe He Pro Val Glu Thr Leu 
1190 1195 1200 1205 

gac gtt gtt aca agg tct ccc act ttc agt gac aac age acg cca ccg 4003 
Asp Val Val Thr Arg Ser Pro Thr Phe Ser Asp Asn Ser Thr Pro Pro 
1210 1215 1220 

get gtg ccc cag acc tat cag gtc ggg tac ttg cat get cca act ggc 4051 
Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu His Ala Pro Thr Gly 
1225 1230 1235 

agt gga aag age acc aag gtc cct gtc gcg tat gec gee cag ggg tac 4099 
Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr Ala Ala Gin Gly Tyr 
1240 1245 1250 

thSE# 200 3- 310775 0 
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aaa gta eta gtg ctt aac ccc teg gta get gec ace ctg ggg ttt ggg 4147 
Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr Leu Gly Phe Gly 
1255 1260 1265 

gcg tac eta tec aag gca cat ggc ate aat ccc aac att agg act gga 4195 
Ala Tyr Leu Ser Lys Ala His Gly He Asn Pro Asn He Arg Thr Gly 
1270 1275 1280 1285 

gtc agg acc gtg atg acc ggg gag gee ate acg tac tec aca tat ggc 4243 
Val Arg Thr Val Met Thr Gly Glu Ala He Thr Tyr Ser Thr Tyr Gly 
1290 1295 1300 

aaa ttt etc gee gat ggg ggc tgc get age ggc gee tat gac ate ate 4291 
Lys Phe Leu Ala Asp Gly Gly Cys Ala Ser Gly Ala Tyr Asp He He 
1305 1310 1315 

ata tgc gat gaa tgc cac get gtg gat get acc tec att etc ggc ate 4339 
He Cys Asp Glu Cys His Ala Val Asp Ala Thr Ser He Leu Gly He 
1320 1325 1330 

gga acg gtc ctt gat caa gca gag aca gee ggg gtc aga eta act gtg 4387 
Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly Val Arg Leu Thr Val 
1335 1340 1345 

ctg get acg gee aca ccc ccc ggg tea gtg aca acc ccc cat ccc gat 4435 
Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr Thr Pro His Pro Asp 
1350 1355 1360 1365 
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at a gaa gag gta ggc etc ggg egg gag ggt gag ate ccc ttc tat ggg 
He Glu Glu Val Gly Leu Gly Arg Glu Gly Glu He Pro Phe Tyr Gly 
1370 1375 1380 



4483 



agg gcg att ccc eta tec tgc ate aag gga ggg aga cac ctg att ttc 
Arg Ala He Pro Leu Ser Cys He Lys Gly Gly Arg His Leu He Phe 
1385 1390 1395 



4531 



tgc cac tea aag aaa aag tgt gac gag etc gcg gcg gee ctt egg ggc 
Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala Ala Ala Leu Arg Gly 
1400 1405 1410 



4579 



atg ggc ttg aat gee gtg gca tac tat aga ggg ttg gac gtc tec ata 
Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser He 
1415 1420 1425 



4627 



ata cca get cag gga gat gtg gtg gtc gtc gee ace gac gee etc atg 
He Pro Ala Gin Gly Asp Val Val Val Val Ala Thr Asp Ala Leu Met 
1430 1435 1440 1445 



4675 



acg ggg tac act gga gac ttt gac tec gtg ate gac tgc aat gta gcg 4723 
Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val He Asp Cys Asn Val Ala 
1450 1455 1460 



gtc ace caa get gtc gac ttc age ctg gac ccc ace ttc act ata ace 4771 
Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro Thr Phe Thr He Thr 
1465 1470 1475 



aca cag act gtc cca caa gac get gtc tea cgc agt 



cag cgc cgc ggg 4819 
^#.2 0 03-3107 750 
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Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly 
1480 1485 1490 

cgc aca ggt aga gga aga cag ggc act tat agg tat gtt tec act ggt 4867 
Arg Thr Gly Arg Gly Arg Gin Gly Thr Tyr Arg Tyr Val Ser Thr Gly 
1495 1500 1505 



gaa cga gec tea gga atg ttt gac agt gta gtg ctt tgt gag tgc tac 4915 
Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val Leu Cys Glu Cys Tyr 
1510 1515 1520 1525 



gac gca ggg get gcg tgg tac gat etc aca cca gcg gag acc acc gtc 
Asp Ala Gly Ala Ala Trp Tyr Asp Leu Thr Pro Ala Glu Thr Thr Val 
1530 1535 1540 



4963 



agg ctt aga gcg tat ttc aac acg ccc ggc eta ccc gtg tgt caa gac 
Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu Pro Val Cys Gin Asp 
1545 1550 1555 



5011 



cat ctt gaa ttt tgg gag gca gtt ttc acc ggc etc aca cac ata gac 
His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly Leu Thr His He Asp 
1560 1565 1570 



5059 



gee cac ttc etc tec caa aca aag caa gcg ggg gag aac ttc gcg tac 5107 
Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly Glu Asn Phe Ala Tyr 
1575 1580 1585 

eta gta gee tac caa get acg gtg tgc gee aga gee aag gee cct ccc 5155 
Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Lys Ala Pro Pro 
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1590 



1595 



1600 



1605 



ccg tec tgg gac gec atg tgg aag tgc ctg gec cga etc aag cct acg 
Pro Ser Trp Asp Ala Met Trp Lys Cys Leu Ala Arg Leu Lys Pro Thr 
1610 1615 1620 

ctt gcg ggc ccc aca cct etc ctg tac cgt ttg ggc cct att ace aat 
Leu Ala Gly Pro Thr Pro Leu Leu Tyr Arg Leu Gly Pro He Thr Asn 
1625 1630 1635 



gag gtc acc etc aca cac cct ggg acg aag tac ate gec aca tgc atg 
Glu Val Thr Leu Thr His Pro Gly Thr Lys Tyr He Ala Thr Cys Met 
1640 1645 1650 



caa get gac ctt gag gtc atg acc age acg tgg gtc eta get gga gga 
Gin Ala Asp Leu Glu Val Met Thr Ser Thr Trp Val Leu Ala Gly Gly 
1655 1660 1665 

gtc ctg gca gec gtc gec gca tat tgc ctg gcg act gga tgc gtt tec 
Val Leu Ala Ala Val Ala Ala Tyr Cys Leu Ala Thr Gly Cys Val Ser 
1670 1675 1680 1685 



ate ate ggc cgc ttg cac gtc aac cag cga gtc gtc gtt gcg ccg gat 
He He Gly Arg Leu His Val Asn Gin Arg Val Val Val Ala Pro Asp 
1690 1695 1700 



aag gag gtc ctg tat gag get ttt gat gag atg gag gaa tgc gec tct 
Lys Glu Val Leu Tyr Glu Ala Phe Asp Glu Met Glu Glu Cys Ala Ser 
1705 1710 1715 



: 65/ 



5203 



5251 



5299 



5347 



5395 



5443 



5491 
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agg gcg get etc ate gaa gag ggg cag egg ata gee gag atg ttg aag 
Arg Ala Ala Leu He Glu Glu Gly Gin Arg He Ala Glu Met Leu Lys 
1720 1725 1730 



5539 



tec aag ate caa ggc ttg ctg cag cag gec tct aag cag gec cag gac 
Ser Lys He Gin Gly Leu Leu Gin Gin Ala Ser Lys Gin Ala Gin Asp 
1735 1740 1745 



5587 



ata caa ccc get atg cag get tea tgg ccc aaa gtg gaa caa ttt tgg 
He Gin Pro Ala Met Gin Ala Ser Trp Pro Lys Val Glu Gin Phe Trp 
1750 1755 1760 1765 



5635 



gec aga cac atg tgg aac ttc att age ggc ate caa tac etc gca gga 
Ala Arg His Met Trp Asn Phe He Ser Gly He Gin Tyr Leu Ala Gly 
1770 1775 1780 



5683 



ttg tea aca ctg cca ggg aac ccc gcg gtg get tec atg atg gca ttc 
Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala Ser Met Met Ala Phe 
1785 1790 1795 



5731 



agt gec gec etc acc agt ccg ttg teg acc agt acc acc ate ctt etc 
Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser Thr Thr He Leu Leu 
1800 1805 1810 



5779 



aac ate atg gga ggc tgg tta gcg tec cag ate gca cca ccc gcg ggg 
Asn He Met Gly Gly Trp Leu Ala Ser Gin He Ala Pro Pro Ala Gly 
1815 1820 1825 



5827 
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gcc acc ggc ttt gtc gtc agt ggc ctg gtg ggg get gec gtg ggc age 5875 
Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly Ala Ala Val Gly Ser 
1830 1835 1840 1845 

ata ggc ctg ggt aag gtg ctg gtg gac ate ctg gca gga tat ggt gcg 5923 
He Gly Leu Gly Lys Val Leu Val Asp He Leu Ala Gly Tyr Gly Ala 
1850 1855 1860 

ggc att teg ggg gcc etc gtc gca ttc aag ate atg tct ggc gag aag 5971 
Gly He Ser Gly Ala Leu Val Ala Phe Lys He Met Ser Gly Glu Lys 
1865 1870 1875 

ccc tct atg gaa gat gtc ate aat eta ctg cct ggg ate ctg tct ccg 6019 
Pro Ser Met Glu Asp Val He Asn Leu Leu Pro Gly He Leu Ser Pro 
1880 1885 1890 

gga gcc ctg gtg gtg ggg gtc ate tgc gcg gcc att ctg cgc cgc cac 6067 
Gly Ala Leu Val Val Gly Val He Cys Ala Ala He Leu Arg Arg His 
1895 1900 1905 

gtg gga ccg ggg gag ggc gcg gtc caa tgg atg aac agg ctt att gcc 6115 
Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu He Ala 
1910 1915 1920 1925 

ttt get tec aga gga aac cac gtc gcc cct act cac tac gtg acg gag 6163 
Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr His Tyr Val Thr Glu 
1930 1935 1940 

teg gat gcg teg cag cgt gtg acc caa eta ctt ggc tct ctt act ata 6211 

ttiiE# 20O3-3 1 0 7 7.5.0 
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Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu Gly Ser Leu Thr He 
1945 1950 1955 

acc age eta etc aga aga etc cac aat tgg ata act gag gac tgc ccc 6259 
Thr Ser Leu Leu Arg Arg Leu His Asn Trp He Thr Glu Asp Cys Pro 
1960 1965 1970 

ate cca tgc tec gga tec tgg etc cgc gac gtg tgg gac tgg gtt tgc 6307 
He Pro Cys Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp Val Cys 
1975 1980 1985 

acc ate ttg aca gac ttc aaa aat tgg ctg acc tct aaa ttg ttc ccc 6355 
Thr He Leu Thr Asp Phe Lys Asn Trp Leu Thr Ser Lys Leu Phe Pro 
1990 1995 2000 2005 

aag ctg ccc ggc etc ccc ttc ate tct tgt caa aag ggg tac aag ggt 6403 
Lys Leu Pro Gly Leu Pro Phe He Ser Cys Gin Lys Gly Tyr Lys Gly 
2010 2015 2020 

gtg tgg gee ggc act ggc ate atg acc acg cgc tgc cct tgc ggc gec 6451 
Val Trp Ala Gly Thr Gly He Met Thr Thr Arg Cys Pro Cys Gly Ala 
2025 2030 2035 

aac ate tct ggc aat gtc cgc ctg ggc tct atg agg ate aca ggg cct 6499 
Asn He Ser Gly Asn Val Arg Leu Gly Ser Met Arg He Thr Gly Pro 
2040 2045 2050 

aaa acc tgc atg aac acc tgg cag ggg acc ttt cct ate aat tgc tac 6547 
Lys Thr Cys Met Asn Thr Trp Gin Gly Thr Phe Pro He Asn Cys Tyr. 

» 

^ ■ : 

$SE# 2 0 0 3 - 3 1 0 7 7 5 0 
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2055 2060 2065 

acg gag ggc cag tgc gcg ccg aaa ccc ccc acg aac tac aag acc gcc 6595 
Thr Glu Gly Gin Cys Ala Pro Lys Pro Pro Thr Asn Tyr Lys Thr Ala 
2070 2075 2080 2085 



ate tgg agg gtg gcg gcc teg gag tac gcg gag gtg acg cag cat ggg 
He Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu Val Thr Gin His Gly 
2090 2095 2100 



6643 



teg tac tec tat gta aca gga ctg acc act gac aat ctg aaa att cct 
Ser Tyr Ser Tyr Val Thr Gly Leu Thr Thr Asp Asn Leu Lys He Pro 
2105 2110 2115 



6691 



tgc caa eta cct tct cca gag ttt ttc tec tgg gtg gac ggt gtg cag 
Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp Val Asp Gly Val Gin 
2120 2125 2130 



6739 



ate cat agg ttt gca ccc aca cca aag ccg ttt ttc egg gat gag gtc 
He His Arg Phe Ala Pro Thr Pro Lys Pro Phe Phe Arg Asp Glu Val 
2135 2140 2145 



6787 



teg ttc tgc gtt ggg ctt aat tec tat get gtc ggg tec cag ctt ccc 6835 
Ser Phe Cys Val Gly Leu Asn Ser Tyr Ala Val Gly Ser Gin Leu Pro 
2150 2155 2160 2165 



tgt gaa cct gag ccc gac gca gac gta ttg agg tec atg eta aca gat 6883 
Cys Glu Pro Glu Pro Asp Ala Asp Val Leu Arg Ser Met Leu Thr Asp 
2170 2175 2180 

f \ . ffifiE# 20 03-31 0 7750 
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ccg ccc cac ate acg gcg gag act gcg gcg egg cgc ttg gca egg gga 6931 
Pro Pro His He Thr Ala Glu Thr Ala Ala Arg Arg Leu Ala Arg Gly 
2185 2190 2195 

tea cct cca tct gag gcg age tec tea gtg age cag eta tea gca ccg 6979 
Ser Pro Pro Ser Glu Ala Ser Ser Ser Val Ser Gin Leu Ser Ala Pro 
2200 2205 2210 

teg ctg egg gee acc tgc ace ace cac age aac ace tat gac gtg gac 7027 
Ser Leu Arg Ala Thr Cys Thr Thr His Ser Asn Thr Tyr Asp Val Asp 
2215 2220 2225 

atg gtc gat gee aac ctg etc atg gag ggc ggt gtg get cag aca gag 7075 
Met Val Asp Ala Asn Leu Leu Met Glu Gly Gly Val Ala Gin Thr Glu 
2230 2235 2240 2245 

cct gag tec agg gtg ccc gtt ctg gac ttt etc gag cca atg gee gag 7123 
Pro Glu Ser Arg Val Pro Val Leu Asp Phe Leu Glu Pro Met Ala Glu 
2250 2255 2260 

gaa gag age gac ctt gag ccc tea ata cca teg gag tgc atg etc ccc 7171 
Glu Glu Ser Asp Leu Glu Pro Ser He Pro Ser Glu Cys Met Leu Pro 
2265 2270 2275 

agg age ggg ttt cca egg gee tta ccg get tgg gca egg cct gac tac 7219 
Arg Ser Gly Phe Pro Arg Ala Leu Pro Ala Trp Ala Arg Pro Asp Tyr 
2280 2285 2290 

miE#2 003-31077 5 0 
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aac ccg ccg etc gtg gaa teg tgg agg agg cca gat tac caa ccg ccc 7267 
Asn Pro Pro Leu Val Glu Ser Trp Arg Arg Pro Asp Tyr Gin Pro Pro 
2295 2300 2305 

ace gtt get ggt tgt get etc ccc ccc ccc aag aag gee ccg acg cct 7315 
Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Lys Lys Ala Pro Thr Pro 
2310 2315 2320 2325 

ccc cca agg aga cgc egg aca gtg ggt ctg age gag age ace ata tea 7363 
Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser Glu Ser Thr lie Ser 
2330 2335 2340 

gaa gee etc cag caa ctg gee ate aag acc ttt ggc cag ccc ccc teg 7411 
Glu Ala Leu Gin Gin Leu Ala He Lys Thr Phe Gly Gin Pro Pro Ser 
2345 2350 2355 

age ggt gat gca ggc teg tec acg ggg gcg ggc gee gee gaa tec ggc 7459 
Ser Gly Asp Ala Gly Ser Ser Thr Gly Ala Gly Ala Ala Glu Ser Gly 
2360 2365 2370 

ggt ccg acg tec cct ggt gag ccg gec ccc tea gag aca ggt tec gee 7507 
Gly Pro Thr Ser Pro Gly Glu Pro Ala Pro Ser Glu Thr Gly Ser Ala 
2375 2380 2385 

tec tct atg ccc ccc etc gag ggg gag cct gga gat ccg gac ctg gag 7555 
Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Glu 
2390 2395 2400 2405 

tct gat cag gta gag ctt caa cct ccc ccc cag ggg ggg ggg gta get 7603 

m§E#2 00 3-3107750 
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Ser Asp Gin Val Glu Leu Gin Pro Pro Pro Gin Gly Gly Gly Val Ala 
2410 2415 2420 

ccc ggt teg ggc teg ggg tct tgg tct act tgc tec gag gag gac gat 7651 
Pro Gly Ser Gly Ser Gly Ser Trp Ser Thr Cys Ser Glu Glu Asp Asp 
2425 2430 2435 

acc acc gtg tgc tgc tec atg tea tac tec tgg acc ggg get eta ata 7699 
Thr Thr Val Cys Cys Ser Met Ser Tyr Ser Trp Thr Gly Ala Leu He 
2440 2445 2450 

act ccc tgt age ccc gaa gag gaa aag ttg cca ate aac cct ttg agt 7747 
Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro He Asn Pro Leu Ser 
2455 2460 2465 

aac teg ctg ttg cga tac cat aac aag gtg tac tgt aca aca tea aag 7795 
Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr Cys Thr Thr Ser Lys 
2470 2475 2480 2485 

age gec tea cag agg get aaa aag gta act ttt gac agg acg caa gtg 7843 
Ser Ala Ser Gin Arg Ala Lys Lys Val Thr Phe Asp Arg Thr Gin Val 
2490 2495 2500 

etc gac gec cat tat gac tea gtc tta aag gac ate aag eta gcg get 7891 
Leu Asp Ala His Tyr Asp Ser Val Leu Lys Asp He Lys Leu Ala Ala 
2505 2510 2515 

tec aag gtc age gca agg etc etc acc ttg gag gag gcg tgc cag ttg 7939 
Ser Lys Val Ser Ala Arg Leu Leu Thr Leu Glu Glu Ala Cys Gin Leu 

ffi tE#2 0 0 3-3 1 0 7 7 50 
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2520 2525 2530 

act cca ccc cat tct gca aga tec aag tat gga ttc ggg gec aag gag 7987 

Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly Phe Gly Ala Lys Glu 
2535 2540 2545 



gtc cgc age ttg tec ggg agg gee gtt aac cac ate aag tec gtg tgg 8035 
Val Arg Ser Leu Ser Gly Arg Ala Val Asn His He Lys Ser Val Trp 
2550 2555 2560 2565 



aag gac etc ctg gaa gac cca caa aca cca att ccc aca acc ate atg 8083 
Lys Asp Leu Leu Glu Asp Pro Gin Thr Pro He Pro Thr Thr He Met 
2570 2575 2580 

gec aaa aat gag gtg ttc tgc gtg gac ccc gee aag ggg ggt aag aaa 8131 
Ala Lys Asn Glu Val Phe Cys Val Asp Pro Ala Lys Gly Gly Lys Lys 
2585 2590 2595 

cca get cgc etc ate gtt tac cct gac etc ggc gtc egg gtc tgc gag 8179 
Pro Ala Arg Leu lie Val Tyr Pro Asp Leu Gly Val Arg Val Cys Glu 
2600 2605 2610 



aaa atg gec etc tat gac att aca caa aag ctt cct cag gcg gta atg 8227 
Lys Met Ala Leu Tyr Asp He Thr Gin Lys Leu Pro Gin Ala Val Met 
2615 2620 2625 

gga get tec tat ggc ttc cag tac tec cct gee caa egg gtg gag tat 8275 
Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala Gin Arg Val Glu Tyr 
2630 2635 2640 2645 

mU&2 003-3107750 
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etc ttg aaa gca tgg gcg gaa aag aag gac ccc atg ggt ttt teg tat 
Leu Leu Lys Ala Trp Ala Glu Lys Lys Asp Pro Met Gly Phe Ser Tyr 
2650 2655 2660 



8323 



gat ace cga tgc ttc gac tea ace gtc act gag aga gac ate agg acc 
Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu Arg Asp He Arg Thr 
2665 2670 2675 



8371 



gag gag tec ata tac cag gee tgc tec ctg ccc gag gag gee cgc act 
Glu Glu Ser He Tyr Gin Ala Cys Ser Leu Pro Glu Glu Ala Arg Thr 
2680 2685 2690 



8419 



gee ata cac teg ctg act gag aga ctt tac gta gga ggg ccc atg ttc 
Ala He His Ser Leu Thr Glu Arg Leu Tyr Val Gly Gly Pro Met Phe 
2695 2700 2705 



8467 



aac age aag ggt caa acc tgc ggt tac aga cgt tgc cgc gee age ggg 8515 
Asn Ser Lys Gly Gin Thr Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly 
2710 2715 2720 2725 



gtg eta acc act age atg ggt aac acc ate aca tgc tat gtg aaa gee 
Val Leu Thr Thr Ser Met Gly Asn Thr He Thr Cys Tyr Val Lys Ala 
2730 2735 2740 



8563 



eta gcg gee tgc aag get gcg ggg ata gtt gcg ccc aca atg ctg gta 
Leu Ala Ala Cys Lys Ala Ala Gly He Val Ala Pro Thr Met Leu Val 
2745 2750 2755 



8611 
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tgc ggc gat gac eta gta gtc ate tea gaa age cag ggg act gag gag 
Cys Gly Asp Asp Leu Val Val He Ser Glu Ser Gin Gly Thr Glu Glu 
2760 2765 2770 



8659 



gac gag egg aac ctg aga gee ttc acg gag gec atg acc agg tac tct 8707 
Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser 
2775 2780 2785 

gee cct cct ggt gat ccc ccc aga ccg gaa tat gac ctg gag eta ata 8755 
Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr Asp Leu Glu Leu He 
2790 2795 2800 2805 



aca tec tgt tec tea aat gtg tct gtg gcg ttg ggc ccg egg ggc cgc 8803 
Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu Gly Pro Arg Gly Arg 
2810 2815 2820 

cgc aga tac tac ctg acc aga gac cca acc act cca etc gee egg get 8851 
Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala 
2825 2830 2835 

gee tgg gaa aca gtt aga cac tec cct ate aat tea tgg ctg gga aac 8899 
Ala Trp Glu Thr Val Arg His Ser Pro He Asn Ser Trp Leu Gly Asn 
2840 2845 2850 

ate ate cag tat get cca acc ata tgg gtt cgc atg gtc eta atg aca 8947 
He He Gin Tyr Ala Pro Thr He Trp Val Arg Met Val Leu Met Thr 
2855 2860 2865 

cac ttc ttc tec att etc atg gtc caa gac acc ctg gac cag aac etc 8995 
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His Phe Phe Ser He Leu Met Val Gin Asp Thr Leu Asp Gin Asn Leu 
2870 2875 2880 2885 

aac ttt gag atg tat gga tea gta tac tec gtg aat cct ttg gac ctt 9043 
Asn Phe Glu Met Tyr Gly Ser Val Tyr Ser Val Asn Pro Leu Asp Leu 
2890 2895 2900 

cca gec ata att gag agg tta cac ggg ctt gac gec ttt tct atg cac 9091 
Pro Ala He He Glu Arg Leu His Gly Leu Asp Ala Phe Ser Met His 
2905 2910 2915 

aca tac tct cac cac gaa ctg acg egg gtg get tea gee etc aga aaa 9139 
Thr Tyr Ser His His Glu Leu Thr Arg Val Ala Ser Ala Leu Arg Lys 
2920 2925 2930 

ctt ggg gcg cca ccc etc agg gtg tgg aag agt egg get cgc gca gtc 9187 
Leu Gly Ala Pro Pro Leu Arg Val Trp Lys Ser Arg Ala Arg Ala Val 
2935 2940 2945 

agg gcg tec etc ate tec cgt gga ggg aaa gcg gec gtt tgc ggc cga 9235 
Arg Ala Ser Leu He Ser Arg Gly Gly Lys Ala Ala Val Cys Gly Arg 
2950 2955 2960 2965 

tat etc ttc aat tgg gcg gtg aag acc aag etc aaa etc act cca ttg 9283 
Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu Lys Leu Thr Pro Leu 
2970 2975 2980 

ccg gag gcg cgc eta ctg gac tta tec agt tgg ttc acc gtc ggc gec 9331 
Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp Phe Thr Val Gly Ala 

**• 
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2985 2990 2995 

ggc ggg ggc gac att ttt cac age gtg teg cgc gee cga ccc cgc tea 9379 
Gly Gly Gly Asp He Phe His Ser Val Ser Arg Ala Arg Pro Arg Ser 
3000 3005 3010 

tta etc ttc ggc eta etc eta ctt ttc gta ggg gta ggc etc ttc eta 9427 
Leu Leu Phe Gly Leu Leu Leu Leu Phe Val Gly Val Gly Leu Phe Leu 
3015 3020 3025 

etc ccc get egg tag agcggcacac actaggtaca ctccatagct aactgttcct 9482 

Leu Pro Ala Arg 

3030 

tttttttttt tttttttttt tttttttttt tttttttttt ttcttttttt tttttttccc 9542 
tctttcttcc cttctcatct tattctactt tctttcttgg tggctccatc ttagecctag 9602 
teaeggctag ctgtgaaagg tccgtgagcc geatgactge agagagtgee gtaactggtc 9662 
tetctgeaga tcatgt 9678 



<210> 4 
<211> 3033 
<212> PRT 

<213> Hepatitis C virus 
<400> 4 



ffiiE# 2003-3107 7 50 



mm 2003-148242 



s<-*J \ 78/ 



Met Ser Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn 

1 5 10 15 

Arg Arg Pro Glu Asp Val Lys Phe Pro Gly Gly Gly Gin He Val Gly 

20 25 30 

Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Thr 

35 40 45 

Thr Arg Lys Thr Ser Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro 

50 55 60 

He Pro Lys Asp Arg Arg Ser Thr Gly Lys Ala Trp Gly Lys Pro Gly 
65 70 75 80 

Arg Pro Trp Pro Leu Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp 

85 90 95 

Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Thr Asp Pro 

100 105 110 

Arg His Arg Ser Arg Asn Val Gly Lys Val He Asp Thr Leu Thr Cys 

115 120 125 

Gly Phe Ala Asp Leu Met Gly Tyr He Pro Val Val Gly Ala Pro Leu 

130 135 140 

Ser Gly Ala Ala Arg Ala Val Ala His Gly Val Arg Val Leu Glu Asp 
145 150 155 160 

Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro Gly Phe Pro Phe Ser He 

165 170 175 

Phe Leu Leu Ala Leu Leu Ser Cys He Thr Val Pro Val Ser Ala Ala 

180 185 190 

Gin Val Lys Asn Thr Ser Ser Ser Tyr Met Val Thr Asn Asp Cys Ser 

195 200 205 

Asn Asp Ser He Thr Trp Gin Leu Glu Ala Ala Val Leu His Val Pro 

210 215 220 

Gly Cys Val Pro Cys Glu Arg Val Gly Asn Thr Ser Arg Cys Trp Val 
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225 230 235 240 

Pro Val Ser Pro Asn Met Ala Val Arg Gin Pro Gly Ala Leu Thr Gin 

245 250 255 

Gly Leu Arg Thr His He Asp Met Val Val Met Ser Ala Thr Phe Cys 

260 265 270 

Ser Ala Leu Tyr Val Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ala 

275 280 285 

Gin Val Phe He Val Ser Pro Gin Tyr His Trp Phe Val Gin Glu Cys 

290 295 300 

Asn Cys Ser He Tyr Pro Gly Thr He Thr Gly His Arg Met Ala Trp 
305 310 315 320 

Asp Met Met Met Asn Trp Ser Pro Thr Ala Thr Met He Leu Ala Tyr 

325 330 335 

Val Met Arg Val Pro Glu Val He He Asp He Val Ser Gly Ala His 

340 345 350 

Trp Gly Val Met Phe Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp 

355 360 365 

Ala Lys Val He Val He Leu Leu Leu Ala Ala Gly Val Asp Ala Gly 

370 375 380 

Thr Thr Thr Val Gly Gly Ala Val Ala Arg Ser Thr Asn Val He Ala 
385 390 395 400 

Gly Val Phe Ser His Gly Pro Gin Gin Asn He Gin Leu He Asn Thr 

405 410 415 

Asn Gly Ser Trp His He Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser 

420 425 430 

Leu Asn Thr Gly Phe Leu Ala Ala Leu Phe Tyr Thr Asn Arg Phe Asn 

435 440 445 

Ser Ser Gly Cys Pro Gly Arg Leu Ser Ala Cys Arg Asn He Glu Ala 
450 455 460 
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Phe Arg He Gly Trp Gly Thr Leu Gin Tyr Glu Asp Asn Val Thr Asn 
465 470 475 480 

Pro Glu Asp Met Arg Pro Tyr Cys Trp His Tyr Pro Pro Lys Pro Cys 

485 490 495 

Gly Val Val Pro Ala Arg Ser Val Cys Gly Pro Val Tyr Cys Phe Thr 

500 505 510 

Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Arg Gly Val Pro Thr 

515 520 525 

Tyr Thr Trp Gly Glu Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr 

530 535 540 

Arg Pro Pro Gin Gly Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr 
545 550 555 560 

Gly Phe Thr Lys Thr Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp 

565 570 575 

Phe Asn Ala Ser Thr Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys 

580 585 590 

His Pro Asp Ala Thr Tyr He Lys Cys Gly Ser Gly Pro Trp Leu Thr 

595 600 605 

Pro Lys Cys Leu Val His Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys 

610 615 620 

Thr Val Asn Phe Thr He Phe Lys He Arg Met Tyr Val Gly Gly Val 
625 630 635 640 

Glu His Arg Leu Thr Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys 

645 650 655 

Asp Leu Glu Asp Arg Asp Arg Ser Gin Leu Ser Pro Leu Leu His Ser 

660 665 670 

Thr Thr Glu Trp Ala He Leu Pro Cys Thr Tyr Ser Asp Leu Pro Ala 

675 680 685 

Leu Ser Thr Gly Leu Leu His Leu His Gin Asn He Val Asp Val Gin 
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690 695 700 

Tyr Met Tyr Gly Leu Ser Pro Ala He Thr Lys Tyr Val Val Arg Trp 
705 710 715 720 

Glu Trp Val Val Leu Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys 

725 730 735 

Ala Cys Leu Trp Met Leu He Leu Leu Gly Gin Ala Glu Ala Ala Leu 

740 745 750 

Glu Lys Leu Val Val Leu His Ala Ala Ser Ala Ala Asn Cys His Gly 

755 760 765 

Leu Leu Tyr Phe Ala He Phe Phe Val Ala Ala Trp His He Arg Gly 

770 775 780 

Arg Val Val Pro Leu Thr Thr Tyr Cys Leu Thr Gly Leu Trp Pro Phe 
785 790 795 800 

Cys Leu Leu Leu Met Ala Leu Pro Arg Gin Ala Tyr Ala Tyr Asp Ala 

805 810 815 

Pro Val His Gly Gin He Gly Val Gly Leu Leu He Leu He Thr Leu 

820 825 830 

Phe Thr Leu Thr Pro Gly Tyr Lys Thr Leu Leu Gly Gin Cys Leu Trp 

835 840 845 

Trp Leu Cys Tyr Leu Leu Thr Leu Gly Glu Ala Met He Gin Glu Trp 

850 855 860 

Val Pro Pro Met Gin Val Arg Gly Gly Arg Asp Gly He Ala Trp Ala 
865 870 875 880 

Val Thr He Phe Cys Pro Gly Val Val Phe Asp He Thr Lys Trp Leu 

885 890 895 

Leu Ala Leu Leu Gly Pro Ala Tyr Leu Leu Arg Ala Ala Leu Thr His 

900 905 910 

Val Pro Tyr Phe Val Arg Ala His Ala Leu He Arg Val Cys Ala Leu 
915 920 925 
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Val Lys Gin Leu Ala Gly Gly Arg Tyr Val Gin Val Ala Leu Leu Ala 

930 935 940 

Leu Gly Arg Trp Thr Gly Thr Tyr He Tyr Asp His Leu Thr Pro Met 
945 950 955 960 

Ser Asp Trp Ala Ala Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu 

965 970 975 

Pro He He Phe Ser Pro Met Glu Lys Lys Val He Val Trp Gly Ala 

980 985 990 

Glu Thr Ala Ala Cys Gly Asp He Leu His Gly Leu Pro Val Ser Ala 

995 1000 1005 

Arg Leu Gly Gin Glu He Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser 

1010 1015 1020 

Lys Gly Trp Lys Leu Leu Ala Pro He Thr Ala Tyr Ala Gin Gin Thr 
1025 1030 1035 • 1040 

Arg Gly Leu Leu Gly Ala He Val Val Ser Met Thr Gly Arg Asp Arg 

1045 1050 1055 

Thr Glu Gin Ala Gly Glu Val Gin He Leu Ser Thr Val Ser Gin Ser 

1060 1065 1070 

Phe Leu Gly Thr Thr He Ser Gly Val Leu Trp Thr Val Tyr His Gly 

1075 1080 1085 

Ala Gly Asn Lys Thr Leu Ala Gly Leu Arg Gly Pro Val Thr Gin Met 

1090 1095 1100 

Tyr Ser Ser Ala Glu Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly 
1105 1110 1115 1120 

Thr Lys Ser Leu Glu Pro Cys Lys Cys Gly Ala Val Asp Leu Tyr Leu 

1125 1130 1135 

Val Thr Arg Asn Ala Asp Val He Pro Ala Arg Arg Arg Gly Asp Lys 

1140 1145 1150 

Arg Gly Ala Leu Leu Ser Pro Arg Pro He Ser Thr Leu Lys Gly Ser 

' fcBfE#2 0 0 3-3 1 0 7 7 5 0 
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1155 1160 1165 

Ser Gly Gly Pro Val Leu Cys Pro Arg Gly His Val Val Gly Leu Phe 

1170 1175 1180 

Arg Ala Ala Val Cys Ser Arg Gly Val Ala Lys Ser He Asp Phe He 
1185 1190 1195 1200 

Pro Val Glu Thr Leu Asp Val Val Thr Arg Ser Pro Thr Phe Ser Asp 

1205 1210 1215 

Asn Ser Thr Pro Pro Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu 

1220 1225 1230 

His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr 

1235 1240 1245 

Ala Ala Gin Gly Tyr Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala 

1250 1255 1260 

Thr Leu Gly Phe Gly Ala Tyr Leu Ser Lys Ala His Gly He Asn Pro 
1265 1270 1275 1280 

Asn He Arg Thr Gly Val Arg Thr Val Met Thr Gly Glu Ala He Thr 

1285 1290 1295 

Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly Gly Cys Ala Ser Gly 

1300 1305 1310 

Ala Tyr Asp He He He Cys Asp Glu Cys His Ala Val Asp Ala Thr 

1315 1320 1325 

Ser He Leu Gly He Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly 

1330 1335 1340 

Val Arg Leu Thr Val Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr 
1345 1350 1355 1360 

Thr Pro His Pro Asp He Glu Glu Val Gly Leu Gly Arg Glu Gly Glu 

1365 1370 1375 

He Pro Phe Tyr Gly Arg Ala He Pro Leu Ser Cys He Lys Gly Gly 
1380 1385 1390 
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Arg His Leu He Phe Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala 

1395 1400 1405 

Ala Ala Leu Arg Gly Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly 

1410 1415 1420 

Leu Asp Val Ser He He Pro Ala Gin Gly Asp Val Val Val Val Ala 
1425 1430 1435 1440 

Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val He 

1445 1450 1455 

Asp Cys Asn Val Ala Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro 

1460 1465 1470 

Thr Phe Thr He Thr Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg 

1475 1480 1485 

Ser Gin Arg Arg Gly Arg Thr Gly Arg Gly Arg Gin Gly Thr Tyr Arg 

1490 1495 1500 

Tyr Val Ser Thr Gly Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val 
1505 1510 1515 1520 

Leu Cys Glu Cys Tyr Asp Ala Gly Ala Ala Trp Tyr Asp Leu Thr Pro 

1525 1530 1535 

Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu 

1540 1545 1550 

Pro Val Cys Gin Asp His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly 

1555 1560 1565 

Leu Thr His He Asp Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly 

1570 1575 1580 

Glu Asn Phe Ala Tyr Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg 
1585 1590 1595 1600 

Ala Lys Ala Pro Pro Pro Ser Trp Asp Ala Met Trp Lys Cys Leu Ala 

1605 1610 1615 

Arg Leu Lys Pro Thr Leu Ala Gly Pro Thr Pro Leu Leu Tyr Arg Leu 
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1620 1625 1630 

Gly Pro He Thr Asn Glu Val Thr Leu Thr His Pro Gly Thr Lys Tyr 

1635 1640 1645 

He Ala Thr Cys Met Gin Ala Asp Leu Glu Val Met Thr Ser Thr Trp 

1650 1655 1660 

Val Leu Ala Gly Gly Val Leu Ala Ala Val Ala Ala Tyr Cys Leu Ala 
1665 1670 1675 1680 

Thr Gly Cys Val Ser He He Gly Arg Leu His Val Asn Gin Arg Val 

1685 1690 1695 

Val Val Ala Pro Asp Lys Glu Val Leu Tyr Glu Ala Phe Asp Glu Met 

1700 1705 1710 

Glu Glu Cys Ala Ser Arg Ala Ala Leu He Glu Glu Gly Gin Arg He 

1715 1720 1725 

Ala Glu Met Leu Lys Ser Lys He Gin Gly Leu Leu Gin Gin Ala Ser 

1730 1735 1740 

Lys Gin Ala Gin Asp He Gin Pro Ala Met Gin Ala Ser Trp Pro Lys 
1745 1750 1755 1760 

Val Glu Gin Phe Trp Ala Arg His Met Trp Asn Phe He Ser Gly He 

1765 1770 1775 

Gin Tyr Leu Ala Gly Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala 

1780 1785 1790 

Ser Met Met Ala Phe Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser 

1795 1800 1805 

Thr Thr He Leu Leu Asn He Met Gly Gly Trp Leu Ala Ser Gin He 

1810 1815 1820 

Ala Pro Pro Ala Gly Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly 
1825 1830 1835 1840 

Ala Ala Val Gly Ser He Gly Leu Gly Lys Val Leu Val Asp He Leu 
1845 1850 1855 
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Ala Gly Tyr Gly Ala Gly He Ser Gly Ala Leu Val Ala Phe Lys He 

1860 1865 1870 

Met Ser Gly Glu Lys Pro Ser Met Glu Asp Val He Asn Leu Leu Pro 

1875 1880 1885 

Gly He Leu Ser Pro Gly Ala Leu Val Val Gly Val He Cys Ala Ala 

1890 1895 1900 

He Leu Arg Arg His Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met 
1905 1910 1915 1920 

Asn Arg Leu He Ala Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr 

1925 1930 1935 

His Tyr Val Thr Glu Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu 

1940 1945 1950 

Gly Ser Leu Thr He Thr Ser Leu Leu Arg Arg Leu His Asn Trp He 

1955 1960 1965 

Thr Glu Asp Cys Pro He Pro Cys Ser Gly Ser Trp Leu Arg Asp Val 

1970 1975 1980 

Trp Asp Trp Val Cys Thr He Leu Thr Asp Phe Lys Asn Trp Leu Thr 
1985 1990 1995 2000 

Ser Lys Leu Phe Pro Lys Leu Pro Gly Leu Pro Phe He Ser Cys Gin 

2005 2010 2015 

Lys Gly Tyr Lys Gly Val Trp Ala Gly Thr Gly He Met Thr Thr Arg 

2020 2025 2030 

Cys Pro Cys Gly Ala Asn He Ser Gly Asn Val Arg Leu Gly Ser Met 

2035 2040 2045 

Arg He Thr Gly Pro Lys Thr Cys Met Asn Thr Trp Gin Gly Thr Phe 

2050 2055 2060 

Pro He Asn Cys Tyr Thr Glu Gly Gin Cys Ala Pro Lys Pro Pro Thr 
2065 2070 2075 2080 

Asn Tyr Lys Thr Ala He Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu 

ffiiE#2 003-3 1 07750 



#12 003-148 24 2 



^- v I 87/ 



2085 2090 2095 

Val Thr Gin His Gly Ser Tyr Ser Tyr Val Thr Gly Leu Thr Thr Asp 

2100 2105 2110 

Asn Leu Lys He Pro Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp 

2115 2120 2125 

Val Asp Gly Val Gin He His Arg Phe Ala Pro Thr Pro Lys Pro Phe 

2130 2135 2140 

Phe Arg Asp Glu Val Ser Phe Cys Val Gly Leu Asn Ser Tyr Ala Val 
2145 2150 2155 2160 

Gly Ser Gin Leu Pro Cys Glu Pro Glu Pro Asp Ala Asp Val Leu Arg 

2165 2170 2175 

Ser Met Leu Thr Asp Pro Pro His He Thr Ala Glu Thr Ala Ala Arg 

2180 2185 2190 

Arg Leu Ala Arg Gly Ser Pro Pro Ser Glu Ala Ser Ser Ser Val Ser 

2195 2200 2205 

Gin Leu Ser Ala Pro Ser Leu Arg Ala Thr Cys Thr Thr His Ser Asn 

" 2210 2215 2220 

Thr Tyr Asp Val Asp Met Val Asp Ala Asn Leu Leu Met Glu Gly Gly 
2225 2230 2235 2240 

Val Ala Gin Thr Glu Pro Glu Ser Arg Val Pro Val Leu Asp Phe Leu 

2245 2250 2255 

Glu Pro Met Ala Glu Glu Glu Ser Asp Leu Glu Pro Ser He Pro Ser 

2260 2265 2270 

Glu Cys Met Leu Pro Arg Ser Gly Phe Pro Arg Ala Leu Pro Ala Trp 

2275 2280 2285 

Ala Arg Pro Asp Tyr Asn Pro Pro Leu Val Glu Ser Trp Arg Arg Pro 

2290 2295 2300 

Asp Tyr Gin Pro Pro Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Lys 
2305 2310 2315 2320 
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Lys Ala Pro Thr Pro Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser 

2325 2330 2335 

Glu Ser Thr He Ser Glu Ala Leu Gin Gin Leu Ala He Lys Thr Phe 

2340 2345 2350 

Gly Gin Pro Pro Ser Ser Gly Asp Ala Gly Ser. Ser Thr Gly Ala Gly 

2355 2360 2365 

Ala Ala Glu Ser Gly Gly Pro Thr Ser Pro Gly Glu Pro Ala Pro Ser 

2370 2375 2380 

Glu Thr Gly Ser Ala Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly 
2385 2390 2395 2400 

Asp Pro Asp Leu Glu Ser Asp Gin Val Glu Leu Gin Pro Pro Pro Gin 

2405 2410 2415 

Gly Gly Gly Val Ala Pro Gly Ser Gly Ser Gly Ser Trp Ser Thr Cys 

2420 2425 2430 

Ser Glu Glu Asp Asp Thr Thr Val Cys Cys Ser Met Ser Tyr Ser Trp 

2435 2440 2445 

Thr Gly Ala Leu He Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro 

2450 2455 2460 

He Asn Pro Leu Ser Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr 
2465 2470 2475 2480 

Cys Thr Thr Ser Lys Ser Ala Ser Gin Arg Ala Lys Lys Val Thr Phe 

2485 2490 2495 

Asp Arg Thr Gin Val Leu Asp Ala His Tyr Asp Ser Val Leu Lys Asp 

2500 2505 2510 

He Lys Leu Ala Ala Ser Lys Val Ser Ala Arg Leu Leu Thr Leu Glu 

2515 2520 2525 

Glu Ala Cys Gin Leu Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly 

2530 2535 2540 

Phe Gly Ala Lys Glu Val Arg Ser Leu Ser Gly Arg Ala Val Asn His 
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2545 2550 2555 2560 

He Lys Ser Val Trp Lys Asp Leu Leu Glu Asp Pro Gin Thr Pro He 

2565 2570 2575 

Pro Thr Thr He Met Ala Lys Asn Glu Val Phe Cys Val Asp Pro Ala 

2580 2585 2590 

Lys Gly Gly Lys Lys Pro Ala Arg Leu lie Val Tyr Pro Asp Leu Gly 

2595 2600 2605 

Val Arg Val Cys Glu Lys Met Ala Leu Tyr Asp He Thr Gin Lys Leu 

2610 2615 2620 

Pro Gin Ala Val Met Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala 
2625 2630 2635 2640 

Gin Arg Val Glu Tyr Leu Leu Lys Ala Trp Ala Glu Lys Lys Asp Pro 

2645 2650 2655 

Met Gly Phe Ser Tyr Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu 

2660 2665 2670 

Arg Asp He Arg Thr Glu Glu Ser He Tyr Gin Ala Cys Ser Leu Pro 

2675 2680 2685 

Glu Glu Ala Arg Thr Ala He His Ser Leu Thr Glu Arg Leu Tyr Val 

2690 2695 2700 

Gly Gly Pro Met Phe Asn Ser Lys Gly Gin Thr Cys Gly Tyr Arg Arg 
2705 2710 2715 2720 

Cys Arg Ala Ser Gly Val Leu Thr Thr Ser Met Gly Asn Thr He Thr 

2725 2730 2735 

Cys Tyr Val Lys Ala Leu Ala Ala Cys Lys Ala Ala Gly He Val Ala 

2740 2745 2750 

Pro Thr Met Leu Val Cys Gly Asp Asp Leu Val Val He Ser Glu Ser 

2755 2760 2765 

Gin Gly Thr Glu Glu Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala 
2770 2775 2780 
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Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr 
2785 2790 2795 2800 

Asp Leu Glu Leu He Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu 

2805 2810 2815 

Gly Pro Arg Gly Arg Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr 

2820 2825 2830 

Pro Leu Ala Arg Ala Ala Trp Glu Thr Val Arg His Ser Pro He Asn 

2835 2840 2845 

Ser Trp Leu Gly Asn He He Gin Tyr Ala Pro Thr lie Trp Val Arg 

2850 2855 2860 

Met Val Leu Met Thr His Phe Phe Ser He Leu Met Val Gin Asp Thr 
2865 2870 2875 2880 

Leu Asp Gin Asn Leu Asn Phe Glu Met Tyr Gly Ser Val Tyr Ser Val 

2885 2890 2895 

Asn Pro Leu Asp Leu Pro Ala He He Glu Arg Leu His Gly Leu Asp 

2900 2905 2910 

Ala Phe Ser Met His Thr Tyr Ser His His Glu Leu Thr Arg Val Ala 

2915 2920 2925 

Ser Ala Leu Arg Lys Leu Gly Ala Pro Pro Leu Arg Val Trp Lys Ser 

2930 2935 2940 

Arg Ala Arg Ala Val Arg Ala Ser Leu He Ser Arg Gly Gly Lys Ala 
2945 2950 2955 2960 

Ala Val Cys Gly Arg Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu 

2965 - 2970 2975 

Lys Leu Thr Pro Leu Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp 

2980 2985 2990 

Phe Thr Val Gly Ala Gly Gly Gly Asp He Phe His Ser Val Ser Arg 

2995 3000 3005 

Ala Arg Pro Arg Ser Leu Leu Phe Gly Leu Leu Leu Leu Phe Val Gly 
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3010 3015 
Val Gly Leu Phe Leu Leu Pro Ala Arg 
3025 3030 



3020 



<210> 5 
<211> 9674 
<212> DNA 

<213> Hepatitis C virus 

<220> 
<221> CDS 

<222> (341).. (9442) 
<400> 5 

acccgcccct aataggggcg acactccgcc atgaatcact cccctgtgag gaactactgt 60 

cttcacgcag aaagcgtcta gccatggcgt tagtatgagt gtcgtacagc ctccaggcec 120 

ccccctcccg ggagagccat agtggtctgc ggaaccggtg agtacaccgg aattgccggg 180 

aagactgggt cctttcttgg ataaacccac tctatgcccg gccatttggg cgtgcccccg 240 

caagactgct agccgagtag cgttgggttg cgaaaggcct tgtggtactg cctgataggg 300 

tgcttgcgag tgccccggga ggtctcgtag accgtgcacc atg age aca aat ccc 355 

Met Ser Thr Asn Pro 
1 5 
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aaa cct caa aga aaa acc aaa aga aac act aac cgt cgc cca caa gac 
Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp 
10 15 20 



403 



gtt aag ttt ccg ggc ggc ggc cag ate gtt ggc gga gta tac ttg ttg 
Val Lys Phe Pro Gly Gly Gly Gin He Val Gly Gly Val Tyr Leu Leu 
25 30 35 



451 



ccg cgc agg ggc ccc agg ttg ggt gtg cgc gcg aca agg aag get teg 
Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala Thr Arg Lys Ala Ser 
40 45 50 



499 



gag egg tec cag cca cgt ggg agg cgc cag ccc ate ccc aaa cat egg 
Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro He Pro Lys His Arg 
55 60 65 



547 



cgc tec act ggc aag tec tgg ggg aag cca gga tac ccc tgg ccc ctg 
Arg Ser Thr Gly Lys Ser Trp Gly Lys Pro Gly Tyr Pro Trp Pro Leu 
70 75 80 85 



595 



tat ggg aat gag ggg etc ggt tgg gca gga tgg etc ctg tec cct cga 
Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg 
90 95 100 



643 



ggt tec cgt ccc tea tgg ggc ccc aat gac ccc egg cat agg teg cgc 
Gly Ser Arg Pro Ser Trp Gly Pro Asn Asp Pro Arg His Arg Ser Arg 
105 110 115 



691 



aat gtg ggt aag gtc ate gat acc eta acg tgc ggc ttt gee gac etc 739 

ttJ§E#2 003-3 1 07750 



#M 2003-148242 



^-v: 93/ 



Asn Val Gly Lys Val He Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu 
120 125 130 

ttg ggg tac gtc ccc gtc gta ggc gcc ccg ctt agt ggc gtt gcc agt 787 
Leu Gly Tyr Val Pro Val Val Gly Ala Pro Leu Ser Gly Val Ala Ser 
135 140 145 

get etc gcg cac ggc gtg aga gtc ctg gag gac ggg gtt aat ttt gca 835 
Ala Leu Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Phe Ala 
150 155 160 165 

aca ggg aac tta cct ggt tgc tec ttt tct ate ttc ttg ctg gcc eta 883 
Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser He Phe Leu Leu Ala Leu 
170 175 180 

ctg tec tgc ate act act ccg gtc tct get gtc caa gtg aag aac acc 931 
Leu Ser Cys He Thr Thr Pro Val Ser Ala Val Gin Val Lys Asn Thr 
185 ' 190 195 

age aac gcc tat atg gcg act aac gac tgt tec aat gac age ate act 979 
Ser Asn Ala Tyr Met Ala Thr Asn Asp Cys Ser Asn Asp Ser He Thr 
200 205 210 

tgg cag ctt gag gcc gca gtc etc cat gtc ccc ggg tgc gtc ccg tgc 1027 
Trp Gin Leu Glu Ala Ala Val Leu His Val Pro Gly Cys Val Pro Cys 
215 220 225 

gag aaa atg ggg aac aca tea egg tgc tgg ata cca gtc tea cca aac 1075 
Glu Lys Met Gly Asn Thr Ser Arg Cys Trp He Pro Val Ser Pro Asn 

ffiSE#2.0 0 3 -3 1 0 7 7 5 0 
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gtg get gtg egg cag cct ggc gec etc acg egg ggc ttg egg acg cac 
Val Ala Val Arg Gin Pro Gly Ala Leu Thr Arg Gly Leu Arg Thr His 
250 255 260 



ate gac atg gtc gtg ttg tec gee acg etc tgc tec get etc tac gtg 
lie Asp Met Val Val Leu Ser Ala Thr Leu Cys Ser Ala Leu Tyr Val 
265 270 275 



ggg gac etc tgt ggc ggg gtg atg etc gcg tec cag atg ttc att gtc 
Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ser Gin Met Phe He Val 
280 285 290 



teg ccg cag cac cac tgg ttc gtg cag gaa tgc aat tgc tec ate tac 
Ser Pro Gin His His Trp Phe Val Gin Glu Cys Asn Cys Ser He Tyr 
295 300 305 



cct ggc gee ate act ggg cac cgt atg gca tgg gac atg atg atg aac 
Pro Gly Ala He Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn 
310 315 320 325 



tgg teg ccc acg ace acc atg ate ctg gcg tac gtg atg cgc gtt ccc 
Trp Ser Pro Thr Thr Thr Met He Leu Ala Tyr Val Met Arg Val Pro 
330 335 340 



gag gtc ate ata gac ate att age gga get cac tgg ggc gtc atg ttt 
Glu Val He He Asp He He Ser Gly Ala His Trp Gly Val Met Phe 
345 350 355 



94/ 



1123 



1171 



1219 



1267 



1315 



1363 



1411 
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ggc ctg gcc tac ttc tct atg cag gga gcg tgg gcg aag gtc gtt gtc 1459 
Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp Ala Lys Val Val Val 
360 365 370 

ate etc ctg ctg gcc tct ggg gtg gac gcg tac ace ace acg act ggg 1507 
He Leu Leu Leu Ala Ser Gly Val Asp Ala Tyr Thr Thr Thr Thr Gly 
375 380 385 

age get get ggg cgc act acc agt age ctg gcc age gcc ttc tec cct 1555 
Ser Ala Ala Gly Arg Thr Thr Ser Ser Leu Ala Ser Ala Phe Ser Pro 
390 395 400 405 

ggc get egg cag aac att cag etc att aat acc aat ggt age tgg cac 1603 
Gly Ala Arg Gin Asn He Gin Leu He Asn Thr Asn Gly Ser Trp His 
410 415 420 

ate aac cgc acc gcc ctg aat tgc aac gat tec ttg cac acc ggc ttc 1651 
He Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser Leu His Thr Gly Phe 
425 430 435 

ttc acg gcc ctg ttc tac ate cat aag ttc aac teg teg gga tgt ccc 1699 
Phe Thr Ala Leu Phe Tyr He His Lys Phe Asn Ser Ser Gly Cys Pro . 
440 445 450 

gag cgc ctg tec gcc tgt cgc aac ate gag gac ttc egg ata gga tgg 1747 
Glu Arg Leu Ser Ala Cys Arg Asn He Glu Asp Phe Arg He Gly Trp 
455 460 465 
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ggc gcc ctg caa tac gac gac aat gtc acc aat cca gaa gat atg agg 
Gly Ala Leu Gin Tyr Asp Asp Asn Val Thr Asn Pro Glu Asp Met Arg 
470 475 480 485 



cca tat tgc tgg cac tac cca cca aaa cag tgt ggc gta gtc ccc gca 
Pro Tyr Cys Trp His Tyr Pro Pro Lys Gin Cys Gly Val Val Pro Ala 
490 495 500 



acc gtg tgc ggc cca gtg tac tgt ttc acc cct age ccg gtg gta 
Gly Thr Val Cys Gly Pro Val Tyr Cys Phe Thr Pro Ser Pro Val Val 
505 510 515 



gtg ggc acg acc gat aga ctt gga gtg cct act tac acg tgg gga gag 
Val Gly Thr Thr Asp Arg Leu Gly Val Pro Thr Tyr Thr Trp Gly Glu 
520 525 530 



aat gag aca gat gtc ttc eta ttg aac age acc cga cca ccg teg ggg 
Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr Arg Pro Pro Ser Gly 
535 540 545 

tea tgg ttt ggc tgc acg tgg atg aac tec act ggc ttc acc aag acc 
Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr Gly Phe Thr Lys Thr 
550 555 560 565 



tgc ggc gca cca ccc tgc cgc act aga get gac ttc aat acc age aca 
Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp Phe Asn Thr Ser Thr 
570 575 580 



gat ctg ttg tgc ccc acg gac tgt ttt aga aaa cat cct gaa gcc act 



^-vl 96/ 
1795 

1843 

1891 

1939 

1987 

2035 

2083 

2131 
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Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys His Pro Glu Ala Thr 
585 590 595 

tac ate aaa tgt ggt tec ggg cct tgg etc acg cca aag tgt ctg gtt 2179 
Tyr He Lys Cys Gly Ser Gly Pro Trp Leu Thr Pro Lys Cys Leu Val 
600 605 610 

gac tac ccc tac agg etc tgg cat tac cct tgc aca gtc aat tac tec 2227 
Asp Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys Thr Val Asn Tyr Ser 
615 620 625 

ace ttc aag ate agg atg tat gtg ggg gga gtt gag cac agg etc atg 2275 
Thr Phe Lys He Arg Met Tyr Val Gly Gly Val Glu His Arg Leu Met 
630 635 640 645 

gee gcg tgc aat ttc act cgt ggg gat cgc tgc aac ttg gag gat agg 2323 
Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys Asn Leu Glu Asp Arg 
650 655 660 

gac aga agt caa cag act cct ctg ttg cac tec ace acg gaa tgg gee 2371 
Asp Arg Ser Gin Gin Thr Pro Leu Leu His Ser Thr Thr Glu Trp Ala 
665 670 675 

att ttg ccc tgc tct ttc tea gac ttg ccc get ttg teg act ggt ctt 2419 
He Leu Pro Cys Ser Phe Ser Asp Leu Pro Ala Leu Ser Thr Gly Leu 
680 685 690 

etc cac etc cac caa aat ate gtg gac gta caa tat atg tat ggc ctg 2467 
Leu His Leu His Gin Asn He Val Asp Val Gin Tyr Met Tyr Gly Leu 
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695 700 705 

tea cct gec etc aca caa tat ate gtt cga tgg gag tgg gta gta etc 2515 
Ser Pro Ala Leu Thr Gin Tyr He Val Arg Trp Glu Trp Val Val Leu 
710 715 720 725 

tta ttc ctg etc eta gcg gac gee agg gtc tgc gee tgc ttg tgg atg 2563 
Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys Ala Cys Leu Trp Met 
730 735 740 

etc ate ttg ctg ggc caa gee gaa gca gca ctg gag aag ctg gtc gtc 2611 
Leu He Leu Leu Gly Gin Ala Glu Ala Ala Leu Glu Lys Leu Val Val 
745 750 755 

ttg cac get gcg age gca get age tgc aat ggc ttc ctg tat ttt gtc 2659 
Leu His Ala Ala Ser Ala Ala Ser Cys Asn Gly Phe Leu Tyr Phe Val 
760 765 770 

ate ttt etc gtg get get tgg cac ate aag ggt agg gtg gtc ccc ttg 2707 
He Phe Leu Val Ala Ala Trp His He Lys Gly Arg Val Val Pro Leu 
775 780 785 

get get tat tec ctt act ggc ctg tgg ccg ttc tgc eta ctg etc eta 2755 
Ala Ala Tyr Ser Leu Thr Gly Leu Trp Pro Phe Cys Leu Leu Leu Leu 
790 795 800 805 

gca ctg ccc cag cag get tac gee tat gat gca tct gtg cac gga cag 2803 
Ala Leu Pro Gin Gin Ala Tyr Ala Tyr Asp Ala Ser Val His Gly Gin 
810 815 820 
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gtg ggc gcg get ttg eta gta ctg att ace etc ttt aca etc ace ccg 2851 
Val Gly Ala Ala Leu Leu Val Leu He Thr Leu Phe Thr Leu Thr Pro 
825 830 835 

ggg tat aag ace ctt etc age cag tec ctg tgg tgg ttg tgc tat etc 2899 
Gly Tyr Lys Thr Leu Leu Ser Gin Ser Leu Trp Trp Leu Cys Tyr Leu 
840 845 850 

ctg acc ctg gcg gaa acc atg gtc cag gag tgg gca cca tec atg cag 2947 
Leu Thr Leu Ala Glu Thr Met Val Gin Glu Trp Ala Pro Ser Met Gin 
855 860 865 

gcg cgc ggc ggc cgt gat ggc ate ata tgg gec gec acc ata ttt tgc 2995 
Ala Arg Gly Gly Arg Asp Gly He He Trp Ala Ala Thr He Phe Cys 
870 875 880 885 

ccg ggc gta gtg ttt gac ata acc aag tgg etc tta gcg gtg ctt ggg 3043 
Pro Gly Val Val Phe Asp He Thr Lys Trp Leu Leu Ala Val Leu Gly 
890 895 900 

cct ggt tac etc eta aga ggt get ttg acg cgc gtg cca tat ttc gtc 3091 
Pro .Gly Tyr Leu Leu Arg Gly Ala Leu Thr Arg Val Pro Tyr Phe Val 
905 910 915 

aga gec cac get ctg ctg aga atg tgc act atg gtg agg cac etc gcg 3139 
Arg Ala His Ala Leu Leu Arg Met Cys Thr Met Val Arg His Leu Ala 
920 925 930 



mffi& 2003-3107750. 



2003-148242 



^— s>: 100/ 



ggg ggt agg tac gtc cag atg gcg eta tta gec ctt ggc agg tgg act 
Gly Gly Arg Tyr Val Gin Met Ala Leu Leu Ala Leu Gly Arg Trp Thr 
935 940 945 



3187 



ggc act tac ate tat gac cac etc acc cct atg teg gat tgg get get 3235 
Gly Thr Tyr He Tyr Asp His Leu Thr Pro Met Ser Asp Trp Ala Ala 
950 955 960 965 



age ggc ctg egg gac ttg gcg gtc get gtg gag cct ate ate ttc agt 
Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu Pro He He Phe Ser 
970 975 980 



3283 



ccg atg gag aag aaa gtc ate gtt tgg gga gcg gag acg get gcg tgc 3331 
Pro Met Glu Lys Lys Val He Val Trp Gly Ala Glu Thr Ala Ala Cys 
985 990 995 



ggg gac ate ttg cac gga ctt ccc gtg tec gee cga etc ggt egg gag 3379 
Gly Asp He Leu His Gly Leu Pro Val Ser Ala Arg Leu Gly Arg Glu 
1000 1005 1010 



ate etc ctt ggc cca get gat ggc tac acc tec aag ggg tgg aag ctt 3427 
He Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser Lys Gly Trp Lys Leu 
1015 1020 1025 



etc gee ccc ate acc get tac gee cag cag aca cga ggt etc ttg ggc 3475 
Leu Ala Pro He Thr Ala Tyr Ala Gin Gin Thr Arg Gly Leu Leu Gly 
1030 1035 1040 1045 

tct at a gtg gtg age atg acg ggg cgt gac aag aca gaa cag gee ggg 3523 
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Ser He Val Val Ser Met Thr Gly Arg Asp Lys Thr Glu Gin Ala Gly 
1050 1055 1060 

gag gtc caa gtc ctg tec aca gtc act cag tec ttc etc gga aca tec 3571 
Glu Val Gin Val Leu Ser Thr Val Thr Gin Ser Phe Leu Gly Thr Ser 
1065 1070 1075 

att teg ggg gtc tta tgg act gtt tac cac gga get ggc aac aag aca 3619 
He Ser Gly Val Leu Trp Thr Val Tyr His Gly Ala Gly Asn Lys Thr 
1080 1085 1090 

eta gee ggc teg egg ggc ccg gtc acg cag atg tac teg age gec gag 3667 
Leu Ala Gly Ser Arg Gly Pro Val Thr Gin Met Tyr Ser Ser Ala Glu 
1095 1100 1105 

ggg gac ttg gtc ggg tgg ccc age cct cct ggg acc aaa tct ttg gag 3715 
Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly Thr Lys Ser Leu Glu 
1110 1115 1120 1125 

ccg tgt acg tgt gga gcg gtc gac ctg tat ttg gtc acg egg aac get 3763 
Pro Cys Thr Cys Gly Ala Val Asp Leu Tyr Leu Val Thr Arg Asn Ala 
1130 1135 1140 

gat gtc ate ccg get cga aga cgc ggg gac aag egg gga gcg ctg etc 3811 
Asp Val He Pro Ala Arg Arg Arg Gly Asp Lys Arg Gly Ala Leu Leu 
1145 1150 1155 

tec ccg aga ccc ctt teg acc ttg aag ggg tec teg ggg gga cct gtg 3859 
Ser Pro Arg Pro Leu Ser Thr Leu Lys Gly Ser Ser Gly Gly Pro Val 
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1160 1165 1170 

ctt tgc cct agg ggc cac get gtc gga ate ttc egg gca get gtg tgc 3907 
Leu Cys Pro Arg Gly His Ala Val Gly He Phe Arg Ala Ala Val Cys 
1175 1180 1185 

tct egg ggt gtg get aag tec ata gat ttc ate ccc gtt gag acg etc 3955 
Ser Arg Gly Val Ala Lys Ser He Asp Phe He Pro Val Glu Thr Leu 
1190 1195 1200 1205 

gac ate gtc acg egg tct ccc ace ttt agt gac aac age aca cca cca 4003 
Asp He Val Thr Arg Ser Pro Thr Phe Ser Asp Asn Ser Thr Pro Pro 
1210 1215 1220 

get gtg ccc cag acc tat cag gtg ggg tac ttg cac gec ccc act ggc 4051 
Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu His Ala Pro Thr Gly 
1225 1230 1235 

agt gga aaa age acc aag gtc ccc gtc gcg tac gec gec cag ggg tat 4099 
Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr Ala Ala Gin Gly Tyr 
1240 1245 1250 

aaa gtg ctg gtg etc aat ccc teg gtg get gec acc ctg gga ttt ggg 4147 
Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr Leu Gly Phe Gly 
1255 1260 1265 

gcg tac ttg tec aag gca cat ggc ate aac ccc aac att agg act gga 4195 
Ala Tyr Leu Ser Lys Ala His Gly He Asn Pro Asn He Arg Thr Gly 
1270 1275 1280 1285 
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gtc aga act gtg acg acc ggg gag ccc att aca tac tec acg tat ggt 4243 
Val Arg Thr Val Thr Thr Gly Glu Pro He Thr Tyr Ser Thr Tyr Gly 
1290 1295 1300 



aaa ttc etc gec gat ggg ggc tgc gca ggc ggc gec tat gac ate ate 4291 
Lys Phe Leu Ala Asp Gly Gly Cys Ala Gly Gly Ala Tyr Asp He He 
1305 1310 1315 



ata tgc gat gaa tgc cac tct gtg gat get acc act att etc ggc ate 4339 
He Cys Asp Glu Cys His Ser Val Asp Ala Thr Thr He Leu Gly He 
1320 1325 1330 

ggg aca gtc ctt gac caa gca gag aca gec ggg gtc agg eta act gta 4387 
Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly Val Arg Leu Thr Val 
1335 1340 1345 



ctg gec acg gee acg ccc ccc ggg teg gtg aca acc ccc cat ccc aat 4435 
Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr Thr Pro His Pro Asn 
1350 1355 1360 1365 



ata gag gag gta gee etc gga cag gag ggt gag ate ccc ttc tat ggg 4483 
He Glu Glu Val Ala Leu Gly Gin Glu Gly Glu He Pro Phe Tyr Gly 
1370 1375 1380 



agg gcg ttt ccc ctg tct tac ate aag gga ggg agg cac ttg att ttc 
Arg Ala Phe Pro Leu Ser Tyr He Lys Gly Gly Arg His Leu He Phe 
1385 1390 1395 



4531 
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tgc cac tea aag aaa aag tgt gac gag etc gca acg gee ctt egg ggc 4579 
Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala Thr Ala Leu Arg Gly 
1400 1405 1410 

atg ggc ttg aac get gtg gca tat tac aga ggg ttg gac gtc tec ata 4627 
Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser He 
1415 1420 1425 

ata cca act caa gga gat gtg gtg gtc gtt gec acc gac gec etc atg 4675 
He Pro Thr Gin Gly Asp Val Val Val Val Ala Thr Asp Ala Leu Met 
1430 1435 1440 1445 

acg ggg tat act gga gac ttt gac tec gtg ate gac tgc aac gta gcg 4723 
Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val He Asp Cys Asn Val Ala 
1450 1455 1460 

gtc acc cag gec gta gac ttc age ctg gac ccc acc ttc act ata acc 4771 
Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro Thr Phe Thr He Thr 
1465 1470 1475 

aca cag act gtc ccg caa gac get gtc tea cgt agt cag cgc cga ggg 4819 
Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly 
1480 1485 1490 

cgc acg ggt aga gga aga ctg ggc att tat agg tat gtt tec act ggt 4867 
Arg Thr Gly Arg Gly Arg Leu Gly He Tyr Arg Tyr Val Ser Thr Gly 
1495 1500 1505 

gag cga gee tea gga atg ttt gac agt gta gta etc tgt gag tgc tac 4915 
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Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val Leu Cys Glu Cys Tyr 
1510 1515 1520 1525 

gac gca gga get get tgg tat gag etc tea cca gtg gag acg ace gtc 4963 
Asp Ala Gly Ala Ala Trp Tyr Glu Leu Ser Pro Val Glu Thr Thr Val 
1530 1535 1540 

agg etc agg gcg tat ttc aac acg cct ggc ttg cct gtg tgc cag gac 5011 
Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu Pro Val Cys Gin Asp 
1545 1550 1555 

cac ctt gag ttt tgg gag gca gtt ttc acc ggc etc aca cac ata gac 5059 
His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly Leu Thr His He Asp 
1560 1565 1570 

get cat ttc ctt tec cag aca aag cag teg ggg gaa aat ttc gca tac 5107 
Ala His Phe Leu Ser Gin Thr Lys Gin Ser Gly Glu Asn Phe Ala Tyr 
1575 1580 * 1585 

tta gta gec tat cag gee aca gtg tgc gee agg gee aaa gcg ccc ccc 5155 
Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Lys Ala Pro Pro 
1590 1595 1600 1605 

ccg tec tgg gac gtc atg tgg aag tgc ttg act cga etc aag ccc acg 5203 
Pro Ser Trp Asp Val Met Trp Lys Cys Leu Thr Arg Leu Lys Pro Thr 
1610 1615 1620 

ctt gtg ggc cct aca cct etc ctg tac cgt ttg ggc tct gtt acc aac 5251 
Leu Val Gly Pro Thr Pro Leu Leu Tyr Arg Leu Gly Ser Val Thr Asn 
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1625 1630 1635 

gag gtc acc ctt aca cac ccc gtg aca aaa tac ate gec aca tgc atg 5299 

Glu Val Thr Leu Thr His Pro Val Thr Lys Tyr He Ala Thr Cys Met 
1640 1645 1650 



caa get gac etc gag gtc atg acc age acg tgg gtc ctg get ggg gga 5347 
Gin Ala Asp Leu Glu Val Met Thr Ser Thr Trp Val Leu Ala Gly Gly 
1655 1660 1665 

gtc tta gca gee gtc gee gcg tat tgc tta gcg acc ggg tgt gtt tec 5395 
Val Leu Ala Ala Val Ala Ala Tyr Cys Leu Ala Thr Gly Cys Val Ser 
1670 1675 1680 1685 



ate att ggc cgt tta cac ate aac cag cga get gtc gtc get ccg gac 
He He Gly Arg Leu His He Asn Gin Arg Ala Val Val Ala Pro Asp 
1690 1695 1700 



5443 



aag gag gtc etc tat gag get ttt gat gag atg gag gaa tgt gee tec 
Lys Glu Val Leu Tyr Glu Ala Phe Asp Glu Met Glu Glu Cys Ala Ser 
1705 1710 1715 



5491 



aga gcg get etc ctt gaa gag ggg cag egg ata gee gag atg ctg aag 5539 
Arg Ala Ala Leu Leu Glu Glu Gly Gin Arg He Ala Glu Met Leu Lys 
1720 1725 1730 

tec aag ate caa ggc tta ttg cag caa gee tct aaa cag gee cag gac 5587 
Ser Lys He Gin Gly Leu Leu Gin Gin Ala Ser Lys Gin Ala Gin Asp 
1735 1740 1745 
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ata caa ccc get gtg caa get teg tgg ccc aag atg gag caa ttc tgg 
He Gin Pro Ala Val Gin Ala Ser Trp Pro Lys Met Glu Gin Phe Trp 
1750 1755 1760 1765 



5635 



gee aaa cat atg tgg aac ttc ata age ggc att cag tac etc gca gga 
Ala Lys His Met Trp Asn Phe He Ser Gly He Gin Tyr Leu Ala Gly 
1770 1775 1780 



5683 



ctg tea aca ctg cca ggg aac cct get gtg get tec atg atg gca ttc 5731 
Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala Ser Met Met Ala Phe 
1785 1790 1795 



age gec gec etc acc agt ccg ttg tea act age acc acc ate ctt ctt 5779 
Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser Thr Thr He Leu Leu 
1800 1805 1810 

aac att ctg ggg ggc tgg ctg gcg tec caa att gcg cca ccc gcg ggg 5827 
Asn He Leu Gly Gly Trp Leu Ala Ser Gin He Ala Pro Pro Ala Gly 
1815 1820 1825 



gec act ggc ttt gtt gtc agt ggc ctg gtg gga get get gtt ggc age 
Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly Ala Ala Val Gly Ser 
1830 1835 1840 1845 



5875 



ata ggc ttg ggt aaa gtg ctg gtg gac ate ctg gca ggg tat ggt gcg 
He Gly Leu Gly Lys Val Leu Val Asp He Leu Ala Gly Tyr Gly Ala 
1850 1855 1860 



5923 



ffiiE#2 003-3107750 



mm 2003-148242 



^-v : 108/ 



ggc att teg ggg gec etc gtc gcg ttt aag ate atg tct ggc gag aag 5971 
Gly He Ser Gly Ala Leu Val Ala Phe Lys He Met Ser Gly Glu Lys 
1865 1870 1875 

ccc tec atg gag gat gtc ate aac ttg ctg cct ggg att ctg tct cca 6019 
Pro Ser Met Glu Asp Val He Asn Leu Leu Pro Gly He Leu Ser Pro 
1880 1885 1890 

ggt get ctg gtg gtg gga gtc ate tgc gcg gee att ctg cgc cgc cat 6067 
Gly Ala Leu Val Val Gly Val He Cys Ala Ala He Leu Arg Arg His 
1895 1900 1905 

gtg gga ccg ggg gaa ggc gcg gtc caa tgg atg aac agg ctt ate gee 6115 
Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu He Ala 
1910 1915 1920 1925 

ttc get tec aga gga aac cac gtc gee cct act cac tac gtg acg gag 6163 
Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr His Tyr Val Thr Glu 
1930 1935 1940 

teg gat gcg teg cag cgt gtc ace caa ctg ctt ggc tct etc act ata 6211 
Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu Gly Ser Leu Thr He 
1945 1950 1955 

act agt eta etc agg aga ctt cac aac tgg ate act gag gat tgc ccc 6259 
Thr Ser Leu Leu Arg Arg Leu His Asn Trp He Thr Glu Asp Cys Pro 
1960 1965 1970 

ate cca tgc gee ggc teg tgg etc cgc gat gtg tgg gac tgg gtc tgt 6307 
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He Pro Cys Ala Gly Ser Trp Leu Arg Asp Val Trp Asp Trp Val Cys 
1975 1980 1985 

acc ate eta aca gac ttt aag aac tgg ctg ace tec aag ctg ttc cca 6355 
Thr He Leu Thr Asp Phe Lys Asn Trp Leu Thr Ser Lys Leu Phe Pro 
1990 1995 2000 2005 

aag atg cct ggc etc ccc ttt ate tct tgc caa aag ggg tac aag ggc 6403 
Lys Met Pro Gly Leu Pro Phe He Ser Cys Gin Lys Gly Tyr Lys Gly 
2010 2015 2020 

gtg tgg gee ggc act ggc ate atg acc aca cga tgc ccc tgc ggc gec 6451 
Val Trp Ala Gly Thr Gly He Met Thr Thr Arg Cys Pro Cys Gly Ala 
2025 2030 2035 

aac ate tct ggc aac gtc cgc ttg ggc tct atg aga ate aca gga ccc 6499 
Asn He Ser Gly Asn Val Arg Leu Gly Ser Met Arg He Thr Gly Pro 
2040 2045 2050 

aaa acc tgc atg aac acc tgg cag ggg acc ttt cct ate aat tgt tat 6547 
Lys Thr Cys Met Asn Thr Trp Gin Gly Thr Phe Pro He Asn Cys Tyr 
2055 2060 2065 

aca gaa ggc cag tgc ttg ccg aaa ccc gcg tta aac ttc aag acc gec 6595 
Thr Glu Gly Gin Cys Leu Pro Lys Pro Ala Leu Asn Phe Lys Thr Ala 
2070 2075 2080 2085 

ate tgg aga gtg gcg gec tea gag tac gcg gaa gtg acg cag cac gga 6643 
He Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu Val Thr Gin His Gly 
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2090 2095 2100 

tea tat gec tat ata aca ggg ctg acc act gac aac tta aaa gtc cct 6691 
Ser Tyr Ala Tyr He Thr Gly Leu Thr Thr Asp Asn Leu Lys Val Pro 
2105 2110. 2115 

tgc caa etc ccc tct cca gag ttt ttc tct tgg gtg gac gga gta caa 6739 
Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp Val Asp Gly Val Gin 
2120 2125 2130 

ate cat agg tec gec ccc aca cca aag ccg ttt ttc egg gat gag gtc 6787 
He His Arg Ser Ala Pro Thr Pro Lys Pro Phe Phe Arg Asp Glu Val 
2135 2140 2145 

teg ttc age gtt ggg etc aat tea ttt gtc gtc ggg tct cag ctt ccc 6835 
Ser Phe Ser Val Gly Leu Asn Ser Phe Val Val Gly Ser Gin Leu Pro 
2150 2155 2160 2165 

tgt gac cct gag ccc gac act gag gta gtg atg tec atg eta aca gac 6883 
Cys Asp Pro Glu Pro Asp Thr Glu Val Val Met Ser Met Leu Thr Asp 
2170 2175 2180 

cca tec cat ate acg gcg gag get gca gcg egg cgt tta gcg egg ggg 6931 
Pro Ser His He Thr Ala Glu Ala Ala Ala Arg Arg Leu Ala Arg Gly 
2185 2190 2195 

tea ccc cca tct gag gca age tec tea gcg age cag ctg teg gcg cca 6979 
Ser Pro Pro Ser Glu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro 
2200 2205 2210 
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teg ctg cga gec acc tgc acc acc cac ggt agg acc tat gat gtg gac 7027 
Ser Leu Arg Ala Thr Cys Thr Thr His Gly Arg Thr Tyr Asp Val Asp 
2215 2220 2225 

atg gtg gat gee aac ctg ttc atg ggg ggc ggc gtg att egg ata gag 7075 
Met Val Asp Ala Asn Leu Phe Met Gly Gly Gly Val He Arg He Glu 
2230 2235 2240 2245 

tct gag tec aaa gtg gtc gtt ctg gac tec etc gac tea atg acc gag 7123 
Ser Glu Ser Lys Val Val Val Leu Asp Ser Leu Asp Ser Met Thr Glu 
2250 2255 2260 

gaa gag ggc gac ctt gag cct tea gta cca teg gag tat atg etc ccc 7171 
Glu Glu Gly Asp Leu Glu Pro Ser Val Pro Ser Glu Tyr Met Leu Pro 
2265 2270 2275 

agg aag agg ttc cca ccg gec tta ccg get tgg gcg egg cct gat tac 7219 
Arg Lys Arg Phe Pro Pro Ala Leu Pro Ala Trp Ala Arg Pro Asp Tyr 
2280 2285 2290 

aac cca ccg ctt gtg gaa teg tgg aag agg cca gat tac caa cca ccc 7267 
Asn Pro Pro Leu Val Glu Ser Trp Lys Arg Pro Asp Tyr Gin Pro Pro 
2295 2300 2305 

act gtt gcg ggc tgt get etc ccc ccc ccc aaa aag acc ccg acg cct 7315 
Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Lys Lys Thr Pro Thr Pro 
2310 2315 2320 2325 
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cct cca agg aga cgc egg aca gtg ggt ctg. age gag age ace ata gga 
Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser Glu Ser Thr He Gly 
2330 2335 2340 



7363 



gat gee etc caa cag ctg gee ate aag tec ttt ggc cag ccc ccc cca 7411 
Asp Ala Leu Gin Gin Leu Ala He Lys Ser Phe Gly Gin Pro Pro Pro 
2345 2350 2355 

age ggc gat tea ggc ctt tec acg ggg gcg gac gec gec gac tec ggc 7459 
Ser Gly Asp Ser Gly Leu Ser Thr Gly Ala Asp Ala Ala Asp Ser Gly 
2360 2365 2370 

gat egg aca ccc cct gac gag ttg get ctt teg gag aca ggt tct acc 7507 
Asp Arg Thr Pro Pro Asp Glu Leu Ala Leu Ser Glu Thr Gly Ser Thr 
2375 2380 2385 



tec tec atg ccc ccc etc gag ggg gag cct ggg gac cca gac ctg gag 7555 
Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Glu 
2390 2395 2400 2405 



cct gag cag gta gag ctt caa cct cct ccc cag ggg ggg gag gca get 7603 
Pro Glu Gin Val Glu Leu Gin Pro Pro Pro Gin Gly Gly Glu Ala Ala 
2410 2415 2420 

ccc ggc teg gac teg ggg tec tgg tct act tgc tec gag gag gat gac 7651 
Pro Gly Ser Asp Ser Gly Ser Trp Ser Thr Cys Ser Glu Glu Asp Asp 
2425 2430 2435 

tec gtc gtg tgc tgc tec atg tea tat tec tgg acc ggg get eta ata 7699 



p 
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Ser Val Val Cys Cys Ser Met Ser Tyr Ser Trp Thr Gly Ala Leu He 
2440 2445 2450 

act cct tgt age ccc gaa gag gaa aag ttg cca att aac tec ttg age 7747 
Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro He Asn Ser Leu Ser 
2455 2460 2465 

aac teg ctg ttg cga tac cat aac aag gta tac tgt act aca tea aag 7795 
Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr Cys Thr Thr Ser Lys 
2470 2475 2480 2485 

agt gec tea eta agg get aaa aag gta act ttt gat agg atg caa gtg 7843 
Ser Ala Ser Leu Arg Ala Lys Lys Val Thr Phe Asp Arg Met Gin Val 
2490 2495 2500 

etc gac gec tat tat gat tea gtc tta aag gac ate aag eta gcg gee 7891 
Leu Asp Ala Tyr Tyr Asp Ser Val Leu Lys Asp He Lys Leu Ala Ala 
2505 2510 2515 

tec aag gtc age gca agg etc etc ace tta gag gag gcg tgc caa ttg 7939 
Ser Lys Val Ser Ala Arg Leu Leu Thr Leu Glu Glu Ala Cys Gin Leu 
2520 2525 2530 

acc cca ccc cac tct gca aga tec aag tat ggg ttt ggg get aag gag 7987 
Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly Phe Gly Ala Lys Glu 
2535 2540 2545 

gtc cgc age ttg tec ggg agg gec gtc aac cac ate aag tec gtg tgg 8035 
Val Arg Ser Leu Ser Gly Arg Ala Val Asn His He Lys Ser Val Trp 
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2550 



2555 



2560 



2565 



aag gac etc ttg gaa gac tea caa aca cca att cct aca acc ate atg 8083 
Lys Asp Leu Leu Glu Asp Ser Gin Thr Pro He Pro Thr Thr He Met 
2570 2575 2580 



gec aaa aat gag gtg ttc tgc gtg gac ccc gec aag ggg ggt aaa aaa 8131 
Ala Lys Asn Glu Val Phe Cys Val Asp Pro Ala Lys Gly Gly Lys Lys 
2585 2590 2595 



cca get cgc ctt ate gtt tac cct gac etc ggc gtc agg gtc tgc gag 8179 
Pro Ala Arg Leu He Val Tyr Pro Asp Leu Gly Val Arg Val Cys Glu 
2600 2605 2610 



aag atg gec ctt tat gat gtc aca caa aag ctt cct cag gcg gtg atg 8227 
Lys Met Ala Leu Tyr Asp Val Thr Gin Lys Leu Pro Gin Ala Val Met 
2615 2620 2625 



ggg get tct tat ggc ttc cag tac tec ccc get cag egg gtg gag ttt 8275 
Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala Gin Arg Val Glu Phe 
2630 2635 2640 2645 



etc ttg aag gca tgg gcg gaa aag aga gac cct atg ggt ttt teg tat 8323 
Leu Leu Lys Ala Trp Ala Glu Lys Arg Asp Pro Met Gly Phe Ser Tyr 
2650 2655 2660 



gat acc cga tgc ttt gac tea acc gtc act gag aga gac ate agg act 8371 
Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu Arg Asp He Arg Thr 
2665 2670 2675 
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gag gag tec ata tac cag gec tgc tec tta ccc gag gag gec cga act 8419 
Glu Glu Ser He Tyr Gin Ala Cys Ser Leu Pro Glu Glu Ala Arg Thr 
2680 2685 2690 

gec ata cac teg ctg act gag aga etc tat gtg gga ggg ccc atg ttc 8467 
Ala He His Ser Leu Thr Glu Arg Leu Tyr Val Gly Gly Pro Met Phe 
2695 2700 2705 



aac age aag ggc cag tec tgc ggg tac agg cgt tgc cgc gec age ggg 8515 
Asn Ser Lys Gly Gin Ser Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly 
2710 2715 2720 2725 

gtg ctt acc act agt atg ggg aac acc ate aca tgc tat gta aaa gec 8563 
Val Leu Thr Thr Ser Met Gly Asn Thr He Thr Cys Tyr Val Lys Ala 
2730 2735 2740 

eta gcg get tgc aag get gcg ggg ata att gcg ccc acg atg ctg gta 8611 
Leu Ala Ala Cys Lys Ala Ala Gly He He Ala Pro Thr Met Leu Val 
2745 2750 2755 

tgc ggc gac gac ttg gtc gtc ate tea gaa age cag ggg act gag gag 8659 
Cys Gly Asp Asp Leu Val Val He Ser Glu Ser Gin Gly Thr Glu Glu 
2760 2765 2770 

gac gag egg aac ctg aga gec ttc acg gag get atg acc agg tat tct 8707 
Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser 
2775 2780 2785 
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gcc cct cct ggt gac ccc ccc aga ccg gaa tat gac ctg gag eta ata 8755 
Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr Asp Leu Glu Leu He 
2790 2795 2800 2805 

aca tct tgt tec tea aac gtg tct gtg gca ctt ggc cca cag ggc cgc 8803 
Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu Gly Pro Gin Gly Arg 
2810 2815 2820 

cgc aga tac tac ctg acc aga gac ccc acc act tea att gcc egg get 8851 
Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr Ser He Ala Arg Ala 
2825 2830 2835 

gcc tgg gaa aca gtt aga cac tec cct gtc aat tea tgg ctg gga aac 8899 
Ala Trp Glu Thr Val Arg His Ser Pro Val Asn Ser Trp Leu Gly Asn 
2840 2845 2850 

ate ate cag tac get cca acc ata tgg gtt cgc atg gtc ctg atg aca 8947 
He He Gin Tyr Ala Pro Thr He Trp Val Arg Met Val Leu Met Thr 
2855 2860 2865 

cac ttc ttc tec att etc atg gcc cag gac acc eta gac cag aac ctt 8995 
His Phe Phe Ser He Leu Met Ala Gin Asp Thr Leu Asp Gin Asn Leu 
2870 2875 2880 2885 

aac ttt gaa atg tac gga teg gtg tac tec gtg agt cct ctg gac etc 9043 
Asn Phe Glu Met Tyr Gly Ser Val Tyr Ser Val Ser Pro Leu Asp Leu 
2890 2895 2900 

cca gcc ata att gaa agg tta cac ggg ctt gac gcc ttc tct ctg cac 9091 

» 
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Pro Ala lie He Glu Arg Leu His Gly Leu Asp Ala Phe Ser Leu His 
2905 2910 2915 

aca tac act ccc cac gaa ctg acg egg gtg get tea gec etc aga aaa 9139 
Thr Tyr Thr Pro His Glu Leu Thr Arg Val Ala Ser Ala Leu Arg Lys 
2920 2925 2930 

ctt ggg gcg cca ccc etc aga gcg tgg aag agt egg gcg cgt gca gtt 9187 
Leu Gly Ala Pro Pro Leu Arg Ala Trp Lys Ser Arg Ala Arg Ala Val 
2935 2940 2945 

agg gcg tec etc ate tec cgt ggg ggg agg gcg gec gtt tgc ggt egg 9235 
Arg Ala Ser Leu He Ser Arg Gly Gly Arg Ala Ala Val Cys Gly Arg 
2950 2955 2960 2965 

tac etc ttc aac tgg gcg gtg aag acc aag etc aaa ,ctc act cct ttg 9283 
Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu Lys Leu Thr Pro Leu 
2970 2975 2980 

ccg gag gca cgc etc ctg gat ttg tec agt tgg ttt acc gtc ggc gee 9331 
Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp Phe Thr Val Gly Ala 
2985 2990 2995 

ggc ggg ggc gac att tat cac age gtg teg cgt gec cga ccc cgc eta 9379 
Gly Gly Gly Asp He Tyr His Ser Val Ser Arg Ala Arg Pro Arg Leu 
3000 3005 3010 

tta etc ctt age eta etc eta ctt tct gta ggg gta ggc etc ttc eta 9427 
Leu Leu Leu Ser Leu Leu Leu Leu Ser Val Gly Val Gly Leu Phe Leu 
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3015 3020 3025 

etc ccc get cga tag agcggcacac attagctaca ctccatagct aactgttcct 9482 

Leu Pro Ala Arg 

3030 



tttttttttt tttttttttt tttttttttt 
tcttcccttc tcatcttatt ctactttctt 
ggctagctgt gaaaggtccg tgagcegcat 
tgcagatcat gt 



tttttttctt tttttttttt tttccctctt 9542 
tcttggtggc tccatcttag ccctggtcac 9602 
gaetgeagag agtgccgtaa ctggtctctc 9662 

9674 



<210> 6 
<211> 3033 
<212> PRT 

<213> Hepatitis C virus 
<400> 6 

Met Ser Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn 

1 5 10 15 

Arg Arg Pro Gin Asp Val Lys Phe Pro Gly Gly Gly Gin He Val Gly 

20 25 30 

Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala 

35 40 45 

Thr Arg Lys Ala Ser Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro 
50 55 60 
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He Pro Lys His Arg Arg Ser Thr Gly Lys Ser Trp Gly Lys Pro Gly 
65 70 75 80 

Tyr Pro Trp Pro Leu Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp 

85 90 95 

Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Asn Asp Pro 

100 105 110 

Arg His Arg Ser Arg Asn Val Gly Lys Val He Asp Thr Leu Thr Cys 

115 120 125 

Gly Phe Ala Asp Leu Leu Gly Tyr Val Pro Val Val Gly Ala Pro Leu 

130 135 140 

Ser Gly Val Ala Ser Ala Leu Ala His Gly Val Arg Val Leu Glu Asp 
145 150 155 160 

Gly Val Asn Phe Ala Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser He 

165 170 175 

Phe Leu Leu Ala Leu Leu Ser Cys He Thr Thr Pro Val Ser Ala Val . 

180 185 190 

Gin Val Lys Asn Thr Ser Asn Ala Tyr Met Ala Thr Asn Asp Cys Ser 

195 200 205 

Asn Asp Ser He Thr Trp Gin Leu Glu Ala Ala Val Leu His Val Pro 

210 215 220 

Gly Cys Val Pro Cys Glu Lys Met Gly Asn Thr Ser Arg Cys Trp He 
225 230 235 240 

Pro Val Ser Pro Asn Val Ala Val Arg Gin Pro Gly Ala Leu Thr Arg 

245 250 255 

Gly Leu Arg Thr His He Asp Met Val Val Leu Ser Ala Thr Leu Cys 

260 265 270 

Ser Ala Leu Tyr Val Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ser 

275 280 285 

Gin Met Phe He Val Ser Pro Gin His His Trp Phe Val Gin Glu Cys 
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290 295 300 

Asn Cys Ser He Tyr Pro Gly Ala He Thr Gly His Arg Met Ala Trp 
305 310 315 320 

Asp Met Met Met Asn Trp Ser Pro Thr Thr Thr Met He Leu Ala Tyr 

325 330 335 

Val Met Arg Val Pro Glu Val He He Asp He He Ser Gly Ala His 

340 345 350 

Trp Gly Val Met Phe Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp 

355 360 365 

Ala Lys Val Val Val He Leu Leu Leu Ala Ser Gly Val Asp Ala Tyr 

370 375 380 

Thr Thr Thr Thr Gly Ser Ala Ala Gly Arg Thr Thr Ser Ser Leu Ala 
385 390 395 400 

Ser Ala Phe Ser Pro Gly Ala Arg Gin Asn He Gin Leu He Asn Thr 

. 405 410 415 

Asn Gly Ser Trp His He Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser 

420 425 430 

Leu His Thr Gly Phe Phe Thr Ala Leu Phe Tyr He His Lys Phe Asn 

435 440 445 

Ser Ser Gly Cys Pro Glu Arg Leu Ser Ala Cys Arg Asn He Glu Asp 

450 455 460 

Phe Arg He Gly Trp Gly Ala Leu Gin Tyr Asp Asp Asn Val Thr Asn 
465 470 475 480 

Pro Glu Asp Met Arg Pro Tyr Cys Trp His Tyr Pro Pro Lys Gin Cys 

485 490 495 

Gly Val Val Pro Ala Gly Thr Val Cys Gly Pro Val Tyr Cys Phe Thr 

500 505 510 

Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Leu Gly Val Pro Thr 
515 520 525 
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Tyr Thr Trp Gly Glu Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr 

530 535 540 

Arg Pro Pro Ser Gly Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr 
545 550 555 560 

Gly Phe Thr Lys Thr Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp 

565 570 575 

Phe Asn Thr Ser Thr Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys 

580 585 590 

His Pro Glu Ala Thr Tyr He Lys Cys Gly Ser Gly Pro Trp Leu Thr 

595 600 605 

Pro Lys Cys Leu Val Asp Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys 

610 615 620 

Thr Val Asn Tyr Ser Thr Phe Lys He Arg Met Tyr Val Gly Gly Val 
625 630 635 640 

Glu His Arg Leu Met Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys 

645 650 655 

Asn Leu Glu Asp Arg Asp Arg Ser Gin Gin Thr Pro Leu Leu His Ser 

660 665 670 

Thr Thr Glu Trp Ala He Leu Pro Cys Ser Phe Ser Asp Leu Pro Ala 

675 680 685 

Leu Ser Thr Gly Leu Leu His Leu His Gin Asn He Val Asp Val Gin 

690 695 700 

Tyr Met Tyr Gly Leu Ser Pro Ala Leu Thr Gin Tyr lie Val Arg Trp 
705 710 715 720 

Glu Trp Val Val Leu Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys 

725 730 735 

Ala Cys Leu Trp Met Leu He Leu Leu Gly Gin Ala Glu Ala Ala Leu 

740 745 750 

Glu Lys Leu Val Val Leu His Ala Ala Ser Ala Ala Ser Cys Asn Gly 
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755 760 765 

Phe Leu Tyr Phe Val He Phe Leu Val Ala Ala Trp His He Lys Gly 

770 775 780 

Arg Val Val Pro Leu Ala Ala Tyr Ser Leu Thr Gly Leu Trp Pro Phe 
785 790 795 800 

Cys Leu Leu Leu Leu Ala Leu Pro Gin Gin Ala Tyr Ala Tyr Asp Ala 

805 810 815 

Ser Val His Gly Gin Val Gly Ala Ala Leu Leu Val Leu He Thr Leu 

820 825 830 

Phe Thr Leu Thr Pro Gly Tyr Lys Thr Leu Leu Ser Gin Ser Leu Trp 

835 840 845 

Trp Leu Cys Tyr Leu Leu Thr Leu Ala Glu Thr Met Val Gin Glu Trp 

850 855 860 

Ala Pro Ser Met Gin Ala Arg Gly Gly Arg Asp Gly He He Trp Ala 
865 870 875 880 

Ala Thr He Phe Cys Pro Gly Val Val Phe Asp He Thr Lys Trp Leu 

885 890 895 

Leu Ala Val Leu Gly Pro Gly Tyr Leu Leu Arg Gly Ala Leu Thr Arg 

900 905 910 

Val Pro Tyr Phe Val Arg Ala His Ala Leu Leu Arg Met Cys Thr Met 

915 920 925 

Val Arg His Leu Ala Gly Gly Arg Tyr Val Gin Met Ala Leu Leu Ala 

930 935 940 

Leu Gly Arg Trp Thr Gly Thr Tyr He Tyr Asp His Leu Thr Pro Met 
945 950 955 960 

Ser Asp Trp Ala Ala Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu 

965 970 975 

Pro He He Phe Ser Pro Met Glu Lys Lys Val He Val Trp Gly Ala 
980 985 990 
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Glu Thr Ala Ala Cys Gly Asp He Leu His Gly Leu Pro Val Ser Ala 

995 1000 1005 

Arg Leu Gly Arg Glu He Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser 

1010 1015 1020 

Lys Gly Trp Lys Leu Leu Ala Pro He Thr Ala Tyr Ala Gin Gin Thr 
1025 1030 1035 1040 

Arg Gly Leu Leu Gly Ser He Val Val Ser Met Thr Gly Arg Asp Lys 

1045 1050 1055 

Thr Glu Gin Ala Gly Glu Val Gin Val Leu Ser Thr Val Thr Gin Ser 

1060 1065 1070 

Phe Leu Gly Thr Ser He Ser Gly Val Leu Trp Thr Val Tyr His Gly 

1075 1080 1085 

Ala Gly Asn Lys Thr Leu Ala Gly Ser Arg Gly Pro Val Thr Gin Met 

1090 1095 1100 

Tyr Ser Ser Ala Glu Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly 
1105 1110 1115 1120 

Thr Lys Ser Leu Glu Pro Cys Thr Cys Gly Ala Val Asp Leu Tyr Leu 
* 1125 1130 1135 

Val Thr Arg Asn Ala Asp Val He Pro Ala Arg Arg Arg Gly Asp Lys 

1140 1145 1150 

Arg Gly Ala Leu Leu Ser Pro Arg Pro Leu Ser Thr Leu Lys Gly Ser 

1155 1160 1165 

Ser Gly Gly Pro Val Leu Cys Pro Arg Gly His Ala Val Gly He Phe 

1170 1175 1180 

Arg Ala Ala Val Cys Ser Arg Gly Val Ala Lys Ser He Asp Phe He 
1185 1190 1195 1200 

Pro Val Glu Thr Leu Asp He Val Thr Arg Ser Pro Thr Phe Ser Asp 

1205 1210 1215 

Asn Ser Thr Pro Pro Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu 
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1220 1225 1230 

His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr 

1235 1240 1245 

Ala Ala Gin Gly Tyr Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala 

1250 1255 1260 

Thr Leu Gly Phe Gly Ala Tyr Leu Ser Lys Ala His Gly He Asn Pro 
1265 1270 1275 1280 

Asn He Arg Thr Gly Val Arg Thr Val Thr Thr Gly Glu Pro lie Thr 

1285 1290 1295 

Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly Gly Cys Ala Gly Gly 

1300 1305 1310 

Ala Tyr Asp He He He Cys Asp Glu Cys His Ser Val Asp Ala Thr 

1315 1320 1325 

Thr He Leu Gly He Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly 

1330 1335 1340 

Val Arg Leu Thr Val Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr 
1345 1350 1355 1360 

Thr Pro His Pro Asn He Glu Glu Val Ala Leu Gly Gin Glu Gly Glu 

1365 1370 1375 

He Pro Phe Tyr Gly Arg Ala Phe Pro Leu Ser Tyr He Lys Gly Gly 

1380 1385 1390 

Arg His Leu He Phe Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala 

1395 1400 1405 

Thr Ala Leu Arg Gly Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly 

1410 1415 1420 

Leu Asp Val Ser He He Pro Thr Gin Gly Asp Val Val Val Val Ala 
1425 1430 1435 1440 

Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val He 
1445 1450 1455 
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Asp Cys Asn Val Ala Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro 

1460 1465 1470 

Thr Phe Thr He Thr Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg 

1475 1480 1485 

Ser Gin Arg Arg Gly Arg Thr Gly Arg Gly Arg Leu Gly He Tyr Arg 

1490 1495 1500 

Tyr Val Ser Thr Gly Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val 
1505 1510 1515 1520 

Leu Cys Glu Cys Tyr Asp Ala Gly Ala Ala Trp Tyr Glu Leu Ser Pro 

1525 1530 1535 

Val Glu Thr Thr Val Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu 

1540 1545 1550 

Pro Val Cys Gin Asp His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly 

1555 1560 1565 

Leu Thr His He Asp Ala His Phe Leu Ser Gin Thr Lys Gin Ser Gly 

1570 1575 1580 

Glu Asn Phe Ala Tyr Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg 
1585 1590 1595 1600 

Ala Lys Ala Pro Pro Pro Ser Trp Asp Val Met Trp Lys Cys Leu Thr 

1605 1610 1615 

Arg Leu Lys Pro Thr Leu Val Gly Pro Thr Pro Leu Leu Tyr Arg Leu 

1620 1625 1630 

Gly Ser Val Thr Asn Glu Val Thr Leu Thr His Pro Val Thr Lys Tyr 

1635 1640 1645 

He Ala Thr Cys Met Gin Ala Asp Leu Glu Val Met Thr Ser Thr Trp 

1650 1655 1660 

Val Leu Ala Gly Gly Val Leu Ala Ala Val Ala Ala Tyr Cys Leu Ala 
1665 1670 1675 1680 

Thr Gly Cys Val Ser He He Gly Arg Leu His He Asn Gin Arg Ala 
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1685 



1690 



1695 



Val Val Ala Pro Asp Lys Glu Val Leu Tyr Glu Ala Phe Asp Glu Met 

1700 1705 1710 

Glu Glu Cys Ala Ser Arg Ala Ala Leu Leu Glu Glu Gly Gin Arg lie 

1715 1720 1725 

Ala Glu Met Leu Lys Ser Lys He Gin Gly Leu Leu Gin Gin Ala Ser 



Lys Gin Ala Gin Asp He Gin Pro Ala Val Gin Ala Ser Trp Pro Lys 
1745 1750 1755 1760 

Met Glu Gin Phe Trp Ala Lys His Met Trp Asn Phe He Ser Gly He 

1765 1770 1775 

Gin Tyr Leu Ala Gly Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala 

1780 1785 1790 

Ser Met Met Ala Phe Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser 

1795 1800 1805 

Thr Thr He Leu Leu Asn He Leu Gly Gly Trp Leu Ala Ser Gin He 

1810 1815 1820 

Ala Pro Pro Ala Gly Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly 
1825 1830 1835 1840 

Ala Ala Val Gly Ser He Gly Leu Gly Lys Val Leu Val Asp He Leu 

1845 1850 * 1855 

Ala Gly Tyr Gly Ala Gly He Ser Gly Ala Leu Val Ala Phe Lys He 

1860 1865 1870 

Met Ser Gly Glu Lys Pro Ser Met Glu Asp Val He Asn Leu Leu Pro 

1875 1880 1885 

Gly lie Leu Ser Pro Gly Ala Leu Val Val Gly Val He Cys Ala Ala 

1890 1895 1900 

He Leu Arg Arg His Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met 
1905 1910 1915 1920 



1730 



1735 



1740 
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Asn Arg Leu He Ala Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr 

1925 1930 1935 

His Tyr Val Thr Glu Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu 

1940 1945 1950 

Gly Ser Leu Thr He Thr Ser Leu Leu Arg Arg Leu His Asn Trp He 

1955 1960 1965 

Thr Glu Asp Cys Pro He Pro Cys Ala Gly Ser Trp Leu Arg Asp Val 

1970 1975 1980 

Trp Asp Trp Val Cys Thr He Leu Thr Asp Phe Lys Asn Trp Leu Thr 
1985 1990 1995 2000 

Ser Lys Leu Phe Pro Lys Met Pro Gly Leu Pro Phe He Ser Cys Gin 

2005 2010 2015 

Lys Gly Tyr Lys Gly Val Trp Ala Gly Thr Gly He Met Thr Thr Arg 

2020 2025 2030 

Cys Pro Cys Gly Ala Asn He Ser Gly Asn Val Arg Leu Gly Ser Met 

2035 2040 2045 

Arg He Thr Gly Pro Lys Thr Cys Met Asn Thr Trp Gin Gly Thr Phe 

2050 2055 2060 

Pro He Asn Cys Tyr Thr Glu Gly Gin Cys Leu Pro Lys Pro Ala Leu 
2065 2070 2075 2080 

Asn Phe Lys Thr Ala He Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu 

2085 2090 2095 

Val Thr Gin His Gly Ser Tyr Ala Tyr He Thr Gly Leu Thr Thr Asp 

2100 2105 2110 

Asn Leu Lys Val Pro Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp 

2115 2120 2125 

Val Asp Gly Val Gin He His Arg Ser Ala Pro Thr Pro Lys Pro Phe 

2130 2135 2140 

Phe Arg Asp Glu Val Ser Phe Ser Val Gly Leu Asn Ser Phe Val Val 
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2145 2150 2155 2160 

Gly Ser Gin Leu Pro Cys Asp Pro Glu Pro Asp Thr Glu Val Val Met 

2165 2170 2175 

Ser Met Leu Thr Asp Pro Ser His He Thr Ala Glu Ala Ala Ala Arg 

2180 2185 2190 

Arg Leu Ala Arg Gly Ser Pro Pro Ser Glu Ala Ser Ser Ser Ala Ser 

2195 2200 2205 

Gin Leu Ser Ala Pro Ser Leu Arg Ala Thr Cys Thr Thr His Gly Arg 

2210 2215 2220 

Thr Tyr Asp Val Asp Met Val Asp Ala Asn Leu Phe Met Gly Gly Gly 
2225 2230 2235 2240 

Val He Arg He Glu Ser Glu Ser Lys Val Val Val Leu Asp Ser Leu 

2245 2250 2255 

Asp Ser Met Thr Glu Glu Glu Gly Asp Leu Glu Pro Ser Val Pro Ser 

2260 2265 2270 

Glu Tyr Met Leu Pro Arg Lys Arg Phe Pro Pro Ala Leu Pro Ala Trp 

2275 2280 2285 

Ala Arg Pro Asp Tyr Asn Pro Pro Leu Val Glu Ser Trp Lys Arg Pro 

2290 2295 2300 

Asp Tyr Gin Pro Pro Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Lys 
2305 2310 2315 2320 

Lys Thr Pro Thr Pro Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser 

2325 2330 2335 

Glu Ser Thr He Gly Asp Ala Leu Gin Gin Leu Ala He Lys Ser Phe 

2340 2345 2350 

Gly Gin Pro Pro Pro Ser Gly Asp Ser Gly Leu Ser Thr Gly Ala Asp 

2355 2360 2365 

Ala Ala Asp Ser Gly Asp Arg Thr Pro Pro Asp Glu Leu Ala Leu Ser 
2370 2375 2380 
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Glu Thr Gly Ser Thr Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly 
2385 2390 2395 2400 

Asp Pro Asp Leu Glu Pro Glu Gin Val Glu Leu Gin Pro Pro Pro Gin 

2405 2410 2415 

Gly Gly Glu Ala Ala Pro Gly Ser Asp Ser Gly Ser Trp Ser Thr Cys 

2420 2425 2430 

Ser Glu Glu Asp Asp Ser Val Val Cys Cys Ser Met Ser Tyr Ser Trp 

2435 2440 2445 

Thr Gly Ala Leu He Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro 

2450 2455 2460 

He Asn Ser Leu Ser Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr 
2465 2470 2475 2480 

Cys Thr Thr Ser Lys Ser Ala Ser Leu Arg Ala Lys Lys Val Thr Phe 

2485 2490 2495 

Asp Arg Met Gin Val Leu Asp Ala Tyr Tyr Asp Ser Val Leu Lys Asp 

2500 2505 2510 

He Lys Leu Ala Ala Ser Lys Val Ser Ala Arg Leu Leu Thr Leu Glu 

2515 2520 2525 

Glu Ala Cys Gin Leu Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly 

2530 2535 2540 

Phe Gly Ala Lys Glu Val Arg Ser Leu Ser Gly Arg Ala Val Asn His 
2545 2550 2555 2560 

He Lys Ser Val Trp Lys Asp Leu Leu Glu Asp Ser Gin Thr Pro He 

2565 2570 2575 

Pro Thr Thr He Met Ala Lys Asn Glu Val Phe Cys Val Asp Pro Ala 

2580 2585 2590 

Lys Gly Gly Lys Lys Pro Ala Arg Leu He Val Tyr Pro Asp Leu Gly 

2595 2600 2605 

Val Arg Val Cys Glu Lys Met Ala Leu Tyr Asp Val Thr Gin Lys Leu 
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2610 2615 2620 

Pro Gin Ala Val Met Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala 
2625 2630 2635 2640 

Gin Arg Val Glu Phe Leu Leu Lys Ala Trp Ala Glu Lys Arg Asp Pro 

2645 2650 2655 

Met Gly Phe Ser Tyr Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu 

2660 2665 2670 

Arg Asp He Arg Thr Glu Glu Ser He Tyr Gin Ala Cys Ser Leu Pro 

2675 2680 2685 

Glu Glu Ala Arg Thr Ala He His Ser Leu Thr Glu Arg Leu Tyr Val 

2690 2695 2700 

Gly Gly Pro Met Phe Asn Ser Lys Gly Gin Ser Cys Gly Tyr Arg Arg 
2705 2710 2715 2720 

Cys Arg Ala Ser Gly Val Leu Thr Thr Ser Met Gly Asn Thr He Thr 

2725 2730 2735 

Cys Tyr Val Lys Ala Leu Ala Ala Cys Lys Ala Ala Gly He He Ala 

2740 2745 2750 

Pro Thr Met Leu Val Cys Gly Asp Asp Leu Val Val He Ser Glu Ser 

2755 2760 2765 

Gin Gly Thr Glu Glu Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala 

2770 2775 2780 

Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr 
2785 2790 2795 2800 

Asp Leu Glu Leu He Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu 

2805 2810 2815 

Gly Pro Gin Gly Arg Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr 

2820 2825 2830 

Ser He Ala Arg Ala Ala Trp Glu Thr Val Arg His Ser Pro Val Asn 
2835 2840 2845 
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Ser Trp Leu Gly Asn He He Gin Tyr Ala Pro Thr He Trp Val Arg 

2850 2855 2860 

Met Val Leu Met Thr His Phe Phe Ser He Leu Met Ala Gin Asp Thr 
2865 2870 2875 2880 

Leu Asp Gin Asn Leu Asn Phe Glu Met Tyr Gly Ser Val Tyr Ser Val 

2885 2890 2895 

Ser Pro Leu Asp Leu Pro Ala He He Glu Arg Leu His Gly Leu Asp 

2900 2905 2910 

Ala Phe Ser Leu His Thr Tyr Thr Pro His Glu Leu Thr Arg Val Ala 

2915 2920 2925 

Ser Ala Leu Arg Lys Leu Gly Ala Pro Pro Leu Arg Ala Trp Lys Ser 

2930 2935 2940 

Arg Ala Arg Ala Val Arg Ala Ser Leu He Ser Arg Gly Gly Arg Ala 
2945 2950 2955 2960 

Ala Val Cys Gly Arg Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu 

2965 2970 2975 

Lys Leu Thr Pro Leu Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp 

2980 2985 2990 

Phe Thr Val Gly Ala Gly Gly Gly Asp He Tyr His Ser Val Ser Arg 

2995 3000 3005 

Ala Arg Pro Arg Leu Leu Leu Leu Ser Leu Leu Leu Leu Ser Val Gly 

3010 3015 3020 

Val Gly Leu Phe Leu Leu Pro Ala Arg 
3025 3030 



<210> 7 
<211> 8024 
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<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: replicon 
<400> 7 

accugccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgccua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
cgcuugcgag ugccccggga ggucucguag accgugcacc augagcacaa auccuaaacc 360 
ucaaagaaaa accaaaagaa acaccaaccg ucgcccaaug auugaacaag auggauugca 420 
cgcagguucu ccggccgcuu ggguggagag gcuauucggc uaugacuggg cacaacagac 480 
aaucggcugc ucugaugccg ccguguuccg gcugucagcg caggggcgcc cgguucuuuu 540 
ugucaagacc gaccuguccg gugcccugaa ugaacugcag gacgaggcag cgcggcuauc 600 
guggcuggcc acgacgggcg uuccuugcgc agcugugcuc gacguuguca cugaagcggg 660 
aagggacugg cugcuauugg gcgaagugcc ggggcaggau cuccugucau cucaccuugc 720 
uccugccgag aaaguaucca ucauggcuga ugcaaugcgg cggcugcaua cgcuugaucc 780 
ggcuaccugc ccauucgacc accaagcgaa acaucgcauc gagcgagcac guacucggau 840 
ggaagccggu cuugucgauc aggaugaucu ggacgaagag caucaggggc ucgcgccagc 900 
cgaacuguuc gccaggcuca aggcgcgcau gcccgacggc gaggaucucg ucgugaccca 960 
uggcgaugcc ugcuugccga auaucauggu ggaaaauggc cgcuuuucug gauucaucga 1020 
cuguggccgg cugggugugg cggaccgcua ucaggacaua gcguuggcua cccgugauau 1080 
ugcugaagag cuuggcggcg aaugggcuga ccgcuuccuc gugcuuuacg guaucgccgc 1140 
ucccgauucg cagcgcaucg ccuucuaucg ccuucuugac gaguucuucu gaguuuaaac 1200 
ccucucccuc cccccccccu aacguuacug gccgaagccg cuuggaauaa ggccggugug 1260 
cguuugucua uauguuauuu uccaccauau ugccgucuuu uggcaaugug agggcccgga 1320 
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aaccuggccc 


ugucuucuug 


acgagcauuc 


w ***0000 vAV* V* 




pp p a a a crca a 

CLCiCt.33 CiCL 


1380 


ugcaaggucu 


guugaauguc 


gugaaggaag 


caffuuccucu 


c/c?a a crcuuni 


uc/aafrapaaa 

v-13 CA.C13 a <x <xcx 


1440 


caacgucugii 


agcgacccuu 




ssraacccccc 


appuccpcrap 


a ccn 1 p*p pn pn 


1500 


gcggccaaaa 


gccacgugua 


uaagauacac 


cuecaaafifcfc 


c/c/papaappp 

33 ^ 


pacnicrppapc 


1560 


uugugaguug 


gauaguugug 


ffaaaefaeruca 

O O O 


aausrccucuc 


cupaacrpcnia 


lnipaapaacrc 


1620 


ggcugaagga 


ugcccagaag 


guaccccauu 


O v **>**»*300 ^ 




P PUP c/oi 1 crp a 


1680 


caugcuuuac 


auguguuuag 


uceaffeuuaa 


aaaaaccrucu 




a a p p a p c ccc 

cxcxk^ v^ci^3333 


1740 


acgugguuuu 


ccuuugaaaa 


acacgaugau 


accaucfcrcuc 


ccaucapue/p 


miauc/pppacf 


1800 


caaacacgag 




cffccauaeug 


firufiracmauffa 


c c/c/c/c/p cn i ca 


p a cca p a P"a a 


1860 


caggccgggg 


aaguccaaau 


ccuguccaca 


fifucucucaeu 


cpuup ci ip c/c/ 


aapaappaiip 


1920 


ucggggguuu 




uuaccacsrcfa 




acapupuacp 


P CCP 1 11 1 a p crcr 


1Q80 


gguccgguca 


cgcagaugua 


cucerafifufitcu 




UC/cnia crcrn i cr 




2040 


ccugggacca 


agucuuugga 


ercceruccaaer 


w 6 "oo^S^^o 




iipiiccnipapcr 


2100 

LJ X \J\J 


cggaacgcug 


augucauccc 


firsrcucfirfirafifa 

OO ^^00^*3 *■* 


^o ^OOOO 


acre efffffca 


atincpiipiipp 


2160 


ccgagaccca 


uuucgaccuu 


o ^oooo w 






p p pi 1 a &&&&c 


2220 


cacgucguug 


ggCUCUUCCff 


affcagcuefuer 

"■*0 *-*0 o & 


VA3 V W\^3 33 




aiippaiipcraii 


2280 


uucauccccg 


uugagacacu 


C£aC£UU£TUU 


acaaereucuc 


V* Cl\^ UUUv C13 


1 icra pa a p a crp 


2340 


acgccaccgg 


cugugcccca 


ffaccuaucaer 






a a pi urcr p a cn 1 


2400 


ggaaagagca 


ccaagguccc 




cxccc/pccac/cr 


ffoi 1 a p a a a cm 


apiiacnicrpini 


2460 


aaccccucgg 


uagcugccac 


ccuersffsniuu 






apaiiccpaiip 


2520 


aaucccaaca 


uuaggacugg 


asucafffiracc 




c/c/cracrcrpp 


papcniapnpp 


2580 


acauauggca 


aauuucucgc 






ere cfppii au era 


paiipaupana 


2640 


ugcgaugaau 


gccacffcucru 




ucc auucup c/ 


c/p auccrcra a p 

ct w. v»33ciciv* 


CCTIIPPIlllcrJlll 


2700 


caagcagaga 


^- ^ ^oo&o *■* 


cacracuaacu 






p p p p cccn 1 p a 


2760 


gugacaaccc 


cccaucccga 


uauaeraaaaff 






ticra canpppp 


2820 


uucuauggga 


gggcgauucc 


ccuauccugc 


aucaagggag 


ggagacaccu 


gauuuucugc 


2880 


cacucaaaga 


aaaaguguga 


cgagcucgcg 


gcggcccuuc 


ggggcauggg 


cuugaaugee 


2940 


guggcauacu 


auagaggguu 


ggacgucucc 


auaauaccag 


cucagggaga 


uguggugguc 


3000 


gucgccaccg 


acgcccucau 


gacgggguac 


acuggagacu 


uugacuccgu 


gaucgacugc 


3060 
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aauguagcgg 


ucacccaagc 


ugucgacuuc 




ppappmipap 


nanaappapa 


SI 20 


cagacugucc 


cacaagacgc 


ugucucacgc 




o x -'ooo v -'o v -' c **-' 


cl 00 ueig Clgg Cl 


3180 


agacagggca 


cuuauaggua 


ueruuuccacu 


ercm eraap (?a c 


ppiipacrcraan 


en n l i i era p 5* cni 

g UUUg dt Cl^ u 




guagugcuuu 


gugagugcua 


cgacgcagge 


*"*0 w o 


apcraupiipap 


a p p a ap craa a* 


3300 


accaccguca 


ggcuuagagc 


guauuucaac 




uapppcnicnicr 


lipaacrappaii 


33fi0 


cuugaauuuu 


gggaggcagu 

OOO OO v *»*0 


uuucaccggc 


cucacacaca 


uacrapapppa 


P1H1PP11P11PP 


3420 


caaacaaagc 


aagcggggga 


gaacuucecff 


uaccuaeruaer 


ccuapp a a crp 


1 1 a P acri i m l orp 


3480 


gccagagcca 


aggccccucc 


cccffuccuefg 

Xm'X*'*^ vivv 






or orp p p era pi l p 


3S40 


aagccuacgc 


uugcgggccc 


cacaccucuc 


cueruaccfimu 


UffO'orp PP1 1 a 11 


iiappaancracr 


3fi00 


gucacccuca 


cacacccugg 


ffacsaacmac 

< - A -^*'^ J % *-*-*-VJ^ VIM^ 


auccrccacau 


crc ai i ap a a P"p 


1 1 era p run era or 


%J\J\J\J 


gucaugacca 




ccuaecuffcra 


oo c *o 1 **^ v -' ***oo 


Paappcnipcrp 


p crp an aim orp 


3720 


cuggcgacug 


gaugcguuuc 


caucaucggc 




upaappacrpcr 


a cn i p chip cn ii i 


3780 


gcgccggaua 


affgageruccu 




uuuaaucraora 


u oo <a oo dug 


p err* r* i i p n a crcr 


3840 


gcggcucuca 


ucgaasa£££ 


fifcacrcefs'aua 


^cpaac/aiicni 


ncaacnippaa 


oranppa aorcrr* 


3Q00 


uugcugcagc 


aggccucuaa 




crapanapaap 


ppapiiaiiorpa 


orcrpi 1 1 1 r* an orcr 

oo^ UUUctU^^ 




cccaaagugg 


aacaauuuug 


ffffccaeacac 


auerucrcraacu 


iipam i a cp crop 

u^auuagv«gg 


paiippaanap 


4020 


cucgcaggau 


ugucaacacu 


firccacefffaac 


ccc err crcru era 

oWSo u oo 


piiiippaiicraii 


crcrp annpacni 


4080 


gccgcccuca 


ccagucceruu 


cruccaccafiru 


accaccauce 


uuptipa apai i 


pan orcrcra cror* 


4140 

*±X*±17 


ugguuagcgu 


cccagaucgc 


accacccfifccf 


agcrcPCCaCCCr 

&&00 V "' V -' C *' V -' V -'0 


ffpl 11111 01 1 P PI 1 


P a en l crcrp Pi l or 


4200 


gugggggcug 

CD ^OOOOO 


ccgugggcag 

o *"^ooo w *"*o 


cauaeeccuer. 




liapiicrorapail 


P Pi l crcrp a crcra 


4260 


uauggugcgg 

OO O w OO 


£CaUUUC22£ 

O w *<*v*v*v* OO 


oo 


crcauucaaca 


llPailPllPllOTfT 


p or a era a orp p p 


4320 


ucuauggaag 


augucaucaa 


ucuacufitccu 




P 1 1 P P Cfcfcra crp 


p p n crcm crcn i cr 


4380 


ggggucaucu 


gcgcggccau 

^^^^ ^^^^^^ ^p"* W% V* 


ucufifceccerc 

*"*o O O 


^"v^o v *ooo < * ,fc *' 


P acrcrcr era acror 

^&ooo& a &oo 


pcrpcrcnippaa 


4440 


uggaugaaca 


ggcuuauugc 


cuuugcuucc 


aeaercraaacc 


accnipc/pppp 


napiipapnap 


4500 


gugacggagu 


cggaugcguc 




acccaacuac 


Uliacrpiipiipii 


iiapiianaapp 


4560 

*v/ \J\J 


agccuacuca 


gaagacucca 


caauuggaua 


acugaggacu 


gccccauccc 


augcucegga 


4620 


uccuggcucc 


gcgacgugug 


ggacuggguu 


ugcaccaucu 


ugacagacuu 


caaaaauugg 


4680 


cugaccucua 


aauuguuccc 


caagcugccc 


ggccuccccu 


ucaucucuug 


ucaaaagggg 


4740 


uacaagggug 


ugugggccgg 


cacuggcauc 


augaccacgc 


gcugcccuug 


cggcgccaac 


4800 
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aucucuggca 


aU£UCC2CCU 


gggcucuaug 


aggaucacag 


ggccuaaaac 


cucrcaupaac 


4860 




gsraccuuucc 


uaucaauugc 


uacacegaeg 


crcc aemcrcGTc 


pccp'aaaccc 


4920 


cccacgaacu 


acaacfacccrc 






c crcraeniaccrc 


PP'aP'Pi ip'jicp 


4980 




ccfuacuccua 


uguaacagga 


cusraccacucr 


acaaucucraa 


aauuccniipc 


5040 


caacuaccuu 


cuccagaguu 


uuucuccugg 




uccacraucca 


uapPiiuiiPc a 


5100 


cccacaccaa 


agccffuuuuu 




pucuc puucu 


CTC PI 111 PffCT 11 


uaauuvv uau 


5160 




cccaffcuucc 


cuenigaaccu 


papcccpacp 




pappiiccanp 


5220 


cuaacagauc 


cgccccacau 




acuffccrffc pc 


crcrpcrcilllP'PC 


ac 1 r a 


5280 


ccuccaucug 




cucaeueraffc 

Vx UV/ Vi^W 


capcuaucap 


caccpiirpcn 


pc pp"P"c c a cc 


5340 


ugcaccaccc 


acaffcaacac 






aucrccaaccii 


pcncaiippap 


5400 




cucaeracafira 






iiiiciiPPacuii 


ucucpapcca 


5460 




aasraeracfcefa 


ccuucraefccc 


ucaauaccau 


c ff cracmpc an 


pcnccccapp 


5520 








crcac POT^n 1 ^ 

& v-» c* v»55 \- 143 


acuacaaccc 


PCCPC11CP11P 


5580 


gaaucerugpa 


firefasTfirccafira 


uuaccaaccp 




c 1 1 ccn 1 1 1 oi 1 pc 


11C11CCCCCCC 


5640 


cccaaeaacrs 


ccccffacsrcc 


ucccccaaeg 




caPiiP'P'Piicn 


pa p*c P"a p*a pc 
gag vg tag v 


5700 

kJ i \J\J 


accauaucac? 


aapcccucca 


pcaacuppp r 


UUV (lag ^ u 


in ipp'cc^p'cc 


ccccnccraoc 


5760 

kJ i \J\J 




ffcuceruccac 






ccp"PCPPiirc 


pacpiipcccii 


5820 


t>& w 


cccccucaca 




crccuccucua 

>^> w ^ Uv«V> Uv UCl 


UPCCCCCCCU 


c Pa PP*pp"pa p 


5880 


ccuersacfauc 


DO *-*0& 


gucupaucag 




aaccnccccc 


c c a p'P'pp'P'P'P 


5940 






cucggggucu 




crcuccPaP'Pa 


ppacp'aiiacc 


6000 




fiTCUCCaUfiTUC 


auacuccucrff 




uaaii^aciicc 


cnpiiapcccc 


6060 


saaeasreraaa 


acruufirccaau 


c aacccuuiier 


acniaacurcfc 


UPllUPCPail?! 


ccanaacaap 


6120 


guguacugua 


caacaucaaa 


gacfccrcciica 

0^*0 ^O^^-* v*vCa, 


caeracrefffriia 


aaaappiiaac 

CIC4 CiClgg UCLCi v 


imiiiipacacrp 


6180 


acecaaffuerc 


ucffacerccca 


iitiaupacuc a 


cnicuu a a a ccr 

W* Ct Ct Ugg 


acaiica^pcn 


apcppcinipp 


6240 


aagerucaerccr 


caaffcrcuccu 


caccuugerai? 


cfaeercfniecc 


apiiupacucc 


accccanncn 


6300 


gcaagaucca 


aguauggauu 


cggggccaag 


gagguccgca 


gcuuguccgg 


gagggccguu 


6360 


aaccacauca 


aguccgugug 


gaaggaccuc 


cuggaagacc 


cacaaacacc 


aauucccaca 


6420 


accaucaugg 


ccaaaaauga 


gguguucugc 


guggaccccg 


ccaagggggg 


uaagaaacca 


6480 


gcucgccuca 


ucguuuaccc 


ugaccucggc 


guccgggucu 


gcgagaaaau 


ggcccucuau 


6540 
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gacauuacac aaaagcuucc ucaggcggua augggagcuu ccuauggcuu ccaguacucc 6600 
ccugcccaac ggguggagua ucucuugaaa gcaugggcgg aaaagaagga ccccaugggu 6660 
uuuucguaug auacccgaug cuucgacuca accgucacug agagagacau caggaccgag 6720 
gaguccauau accaggccug cucccugccc gaggaggccc gcacugccau acacucgcug 6780 
acugagagac uuuacguagg agggcccaug uucaacagca agggucaaac cugcgguuac 6840 
agacguugcc gcgccagcgg ggugcuaacc acuagcaugg guaacaccau cacaugcuau 6900 
gugaaagccc uagcggccug caaggcugcg gggauaguug cgcccacaau gcugguaugc 6960 
ggcaaugacc uaguagucau cucagaaagc caggggacug aggaggacga gcggaaccug 7020 
agagccuuca cggaggccau gaccagguac ucugccccuc cuggugaucc ccccagaccg 7080 
gaauaugacc uggagcuaau aacauccugu uccucaaaug ugucuguggc guugggcccg 7140 
cggggccgcc gcagauacua ccugaccaga gacccaacca cuccacucgc ccgggcugcc 7200 
ugggaaacag uuagacacuc cccuaucaau ucauggcugg gaaacaucau ccaguaugcu 7260 
ccaaccauau ggguucgcau gguccuaaug acacacuucu ucuccauucu caugguccaa 7320 
gacacccugg accagaaccu caacuuugag auguauggau caguauacuc cgugaauccu 7380 
uuggaccuuc cagccauaau ugagagguua cacgggcuug acgccuuuuc uaugcacaca 7440 
uacucucacc acgaacugac gcggguggcu ucagcccuca gaaaacuugg ggcgccaccc 7500 
cucagggugu ggaagagucg ggcucgcgca gucagggcgu cccucaucuc ccguggaggg 7560 
aaagcggccg uuugcggccg auaucucuuc aauugggcgg ugaagaccaa gcucaaacuc 7620 
acuccauugc cggaggcgcg ccuacuggac uuauccaguu gguucaccgu cggcgccggc 7680 
gggggcgaca uuuuucacag cgugucgcgc gcccgacccc gcucauuacu cuucggccua 7740 
cuccuacuuu ucguaggggu aggccucuuc cuacuccccg cucgguagag cggcacacac 7800 
uagguacacu ccauagcuaa cuguuccuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu 7860 
uuuuuuuuuu cuuuuuuuuu uuuuucccuc uuucuucccu ucucaucuua uucuacuuuc 7920 
uuucuuggug gcuccaucuu agcccuaguc acggcuagcu gugaaagguc cgugagccgc 7980 
augacugcag agagugccgu aacuggucuc ucugcagauc augu 8024 

<210> 8 
<211> 7994 
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<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: rep 1 icon 



<400> 8 



accugccccu 


aauaggggcg 


acacucccfcc 


auffaaucacu 




60 


cuucacgcag 


aaagcgccua 




uafiruaueracm 




120 


cccccucccg 


ggasagccau 








180 


aagacugggu 


CCUUUCUUgg 


auaaacccac 


ucuaucrcccer 


gv*^ auuuggg ^'o^&^-'^^^-'^'& 


240 


caagacugcu 


agccgaguaff 




cctaaacrcrccu 


upuctpii artier rniP'^u^fycror 


300 


cgcuugcgag 






acccrucrcacc 




360 


ucaaagaaaa 


accaaaagaa 


acaccaacccr 


uc crcccaauef" 




420 


cgcagguucu 










480 


aaucggcugc 










S40 


ugucaagacc 


ffaccuffuccff 








600 








CIS*- UgV/ 


g^guuguV/a L,ugaag^ggg 


660 


aagggacugg 


cugcuauugg 


gcgaagugcc 


ggggcaggau 


cuccugucau cucaccuugc 


720 


uccugccgag 


aaaguaucca 


ucauggcuga 


ugcaaugcgg 


cggcugcaua cgcuugaucc 


780 


ggcuaccugc 


ccauucgacc 


accaagcgaa 


acaucgcauc 


gagcgagcac guacucggau 


840 


ggaagccggu 


cuugucgauc 


aggaugaucu 


ggacgaagag 


caucaggggc ucgcgccagc 


900 


cgaacuguuc 


gccaggcuca 


aggcgcgcau 


gcccgacggc 


gaggaucucg ucgugaccca 


960 


uggcgaugcc 


ugcuugccga 


auaucauggu 


ggaaaauggc 


cgcuuuucug gauucaucga 


1020 


cuguggccgg 


cugggugugg 


cggaccgcua 


ucaggacaua 


gcguuggcua cccgugauau 


1080 


ugcugaagag 


cuuggcggcg 


aaugggcuga 


ccgcuuccuc 


gugcuuuacg guaucgccgc 


1140 


ucccgauucg 


cagcgcaucg 


ccuucuaucg 


ccuucuugac 


gaguucuucu gaguuuaaac 


1200 


ccucucccuc 


cccccccccu 


aacguuacug 


gccgaagccg 


cuuggaauaa ggccggugug 


1260 


cguuugucua 


uauguuauuu 


uccaccauau 


ugccgucuuu 


uggcaaugug agggcccgga 


1320 
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aaccuggccc ugucuucuug acgagcauuc cuaggggucu uuccccucuc gccaaaggaa 1380 
ugcaaggucu guugaauguc gugaaggaag caguuccucu ggaagcuucu ugaagacaaa 1440 
caacgucugu agcgacccuu ugcaggcagc ggaacccccc accuggcgac aggugccucu 1500 
gcggccaaaa gccacgugua uaagauacac cugcaaaggc ggcacaaccc cagugccacg 1560 
uugugaguug gauaguugug gaaagaguca aauggcucuc cucaagcgua uucaacaagg 1620 
ggcugaagga ugcccagaag guaccccauu guaugggauc ugaucugggg ccucggugca 1680 
caugcuuuac auguguuuag ucgagguuaa aaaaacgucu aggccccccg aaccacgggg 1740 
acgugguuuu ccuuugaaaa acacgaugau accauggcuc ccaucacugc uuaugcccag 1800 
caaacacgag gccuccuggg cgccauagug gugaguauga cggggcguga caggacagaa 1860 
caggccgggg aaguccaaau ccuguccaca gucucucagu ccuuccucgg aacaacgauc 1920 
ucggggguuu uguggacugu uuaccacgga gcuggcaaca agacucuagc cggcuuacgg 1980 
gguccgguca cgcagaugua cucgagugcu gagggggacu ugguaggcug gcccagcccc 2040 
ccugggacca agucuuugga gccgugcaag uguggagccg ucgaccuaua ucuggucacg 2100 
cggaacgcug augucauccc ggcucggaga cgcggggaca agcggggagc auugcucucc 2160 
ccgagaccca uuucgaccuu gaaggggucc ucgggggggc cggugcucug cccuaggggc 2220 
cacgucguug ggcucuuccg agcagcugug ugcucucggg gcguggccaa auccaucgau 2280 
uucauccccg uugagacacu cgacguuguu acaaggucuc ccacuuucag ugacaacagc 2340 
acgccaccgg cugugcccca gaccuaucag gucggguacu ugcaugcucc aacuggcagu 2400 
ggaaagagca ccaagguccc ugucgcguau gccgcccagg gguacaaagu acuagugcuu 2460 
aaccccucgg uagcugccac ccugggguuu ggggcguacc uauccaaggc acauggcauc 2520 
aaucccaaca uuaggacugg agucaggacc gugaugaccg gggaggccau cacguacucc 2580 
acauauggca aauuucucgc cgaugggggc ugcgcuagcg gcgccuauga caucaucaua 2640 
ugcgaugaau gccacgcugu ggaugcuacc uccauucucg gcaucggaac gguccuugau 2700 
caagcagaga cagccggggu cagacuaacu gugcuggcua cggccacacc ccccggguca 2760 
gugacaaccc cccaucccga uauagaagag guaggccucg ggcgggaggg ugagaucccc 2820 
uucuauggga gggcgauucc ccuauccugc aucaagggag ggagacaccu gauuuucugc 2880 
cacucaaaga aaaaguguga cgagcucgcg gcggcccuuc ggggcauggg cuugaaugcc 2940 
guggcauacu auagaggguu ggacgucucc auaauaccag cucagggaga uguggugguc 3000 
gucgccaccg acgcccucau gacgggguac acuggagacu uugacuccgu gaucgacugc 3060 
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aauguagcgg ucacccaagc ugucgacuuc agccuggacc ccaccuucac uauaaccaca 3120 
cagacugucc cacaagacgc ugucucacgc agucagcgcc gcgggcgcac agguagagga 3180 
agacagggca cuuauaggua uguuuccacu ggugaacgag ccucaggaau guuugacagu 3240 
guagugcuuu gugagugcua cgacgcaggg gcugcguggu acgaucucac accagcggag 3300 
accaccguca ggcuuagagc guauuucaac acgcccggcc uacccgugug ucaagaccau 3360 
cuugaauuuu gggaggcagu uuucaccggc cucacacaca uagacgccca cuuccucucc 3420 
caaacaaagc aagcggggga gaacuucgcg uaccuaguag ccuaccaagc uacggugugc 3480 
gccagagcca aggccccucc cccguccugg gacgccaugu ggaagugccu ggcccgacuc 3540 
aagccuacgc uugcgggccc cacaccucuc cuguaccguu ugggcccuau uaccaaugag 3600 
gucacccuca cacacccugg gacgaaguac aucgccacau gcaugcaagc ugaccuugag 3660 
gucaugacca gcacgugggu ccuagcugga ggaguccugg cagccgucgc cgcauauugc 3720 
cuggcgacug gaugcguuuc caucaucggc cgcuugcacg ucaaccagcg agucgucguu 3780 
gcgccggaua aggagguccu guaugaggcu uuugaugaga uggaggaaug cgccucuagg 3840 
gcggcucuca ucgaagaggg gcagcggaua gccgagaugu ugaaguccaa gauccaaggc 3900 
uugcugcagc aggccucuaa gcaggcccag gacauacaac ccgcuaugca ggcuucaugg 3960 
cccaaagugg aacaauuuug ggccagacac auguggaacu ucauuagcgg cauccaauac 4020 
cucgcaggau ugucaacacu gccagggaac cccgcggugg cuuccaugau ggcauucagu 4080 
gccgcccuca ccaguccguu gucgaccagu accaccaucc uucucaacau caugggaggc 4140 
ugguuagcgu cccagaucgc accacccgcg ggggccaccg gcuuugucgu caguggccug 4200 
gugggggcug ccgugggcag cauaggccug gguaaggugc ugguggacau ccuggcagga 4260 
uauggugcgg gcauuucggg ggcccucguc gcauucaaga ucaugucugg cgagaagccc 4320 
ucuauggaag augucaucaa ucuacugccu gggauccugu cuccgggagc ccugguggug 4380 
ggggucaucu gcgcggccau ucugcgccgc cacgugggac cgggggaggg cgcgguccaa 4440 
uggaugaaca ggcuuauugc cuuugcuucc agaggaaacc acgucgcccc uacucacuac 4500 
gugacggagu cggaugcguc gcagcgugug acccaacuac uuggcucucu uacuauaacc 4560 
agccuacuca gaagacucca caauuggaua acugaggacu gccccauccc augcuccgga 4620 
uccuggcucc gcgacgugug ggacuggguu ugcaccaucu ugacagacuu caaaaauugg 4680 
cugaccucua aauuguuccc caagcugccc ggccuccccu ucaucucuug ucaaaagggg 4740 
uacaagggug ugugggccgg cacuggcauc augaccacgc gcugcccuug cggcgccaac 4800 
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aucucuggca auguccgccu gggcucuaug aggaucacag ggccuaaaac cugcaugaac 4860 
accuggcagg ggaccuuucc uaucaauugc uacacggagg gccagugcgc gccgaaaccc 4920 
cccacgaacu acaagaccgc caucuggagg guggcggccu cggaguacgc ggaggugacg 4980 
cagcaugggu cguacuccua uguaacagga cugaccacug acaaucugaa aauuccuugc 5040 
caacuaccuu cuccagaguu uuucuccugg guggacggug ugcagaucca uagguuugca 5100 
cccacaccaa agccguuuuu ccgggaugag gucucguucu gcguugggcu uaauuccuau 5160 
gcugucgggu cccagcuucc cugugaaccu gagcccgacg cagacguauu gagguccaug 5220 
cuaacagauc cgccccacau cacggcggag acugcggcgc ggcgcuuggc acggggauca 5280 
ccuccaucug aggcgagcuc cucagugagc cagcuaucag caccgucgcu gcgggccacc 5340 
ugcaccaccc acagcaacac cuaugacgug gacauggucg augccaaccu gcucauggag 5400 
ggcggugugg cucagacaga gccugagucc agggugcccg uucuggacuu ucucgagcca 5460 
auggccgagg aagagagcga ccuugagccc ucaauaccau cggagugcau gcuccccagg 5520 
agcggguuuc cacgggccuu accggcuugg gcacggccug acuacaaccc gccgcucgug 5580 
gaaucgugga ggaggccaga uuaccaaccg cccaccguug cugguugugc ucuccccccc 5640 
cccaagaagg ccccgacgcc ucccccaagg agacgccgga cagugggucu gagcgagagc 5700 
accauaucag aagcccucca gcaacuggcc aucaagaccu uuggccagcc ccccucgagc 5760 
ggugaugcag gcucguccac gggggcgggc gccgccgaau ccggcggucc gacguccccu 5820 
ggugagccgg cccccucaga gacagguucc gccuccucua ugcccccccu cgagggggag 5880 
ccuggagauc cggaccugga gucugaucag guagagcuuc aaccuccccc ccaggggggg 5940 
gggguagcuc ccgguucggg cucggggucu uggucuacuu gcuccgagga ggacgauacc 6000 
accgugugcu gcuccauguc auacuccugg accggggcuc uaauaacucc cuguagcccc 6060 
gaagaggaaa aguugccaau caacccuuug aguaacucgc uguugcgaua ccauaacaag 6120 
guguacugua caacaucaaa gagcgccuca cagagggcua aaaagguaac uuuugacagg 6180 
acgcaagugc ucgacgccca uuaugacuca gucuuaaagg acaucaagcu agcggcuucc 6240 
aaggucagcg caaggcuccu caccuuggag gaggcgugcc aguugacucc accccauucu 6300 
gcaagaucca aguauggauu cggggccaag gagguccgca gcuuguccgg gagggccguu 6360 
aaccacauca aguccgugug gaaggaccuc cuggaagacc cacaaacacc aauucccaca 6420 
accaucaugg ccaaaaauga gguguucugc guggaccccg ccaagggggg uaagaaacca 6480 
gcucgccuca ucguuuaccc ugaccucggc guccgggucu gcgagaaaau ggcccucuau 6540 
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gacauuacac aaaagcuucc ucaggcggua augggagcuu ccuauggcuu ccaguacucc 6600 
ccugcccaac ggguggagua ucucuugaaa gcaugggcgg aaaagaagga ccccaugggu 6660 
uuuucguaug auacccgaug cuucgacuca accgucacug agagagacau caggaccgag 6720 
gaguccauau accaggccug cucccugccc gaggaggccc gcacugccau acacucgcug 6780 
acugagagac uuuacguagg agggcccaug uucaacagca agggucaaac cugcgguuac 6840 
agacguugcc gcgccagcgg ggugcuaacc acuagcaugg guaacaccau cacaugcuau 6900 
gugaaagccc uagcggccug caaggcugcg gggauaguug cgcccacaau cucagaaagc 6960 
caggggacug aggaggacga gcggaaccug agagccuuca cggaggccau gaccagguac 7020 
ucugccccuc cuggugaucc ccccagaccg gaauaugacc uggagcuaau aacauccugu 7080 
uccucaaaug ugucuguggc guugggcccg cggggccgcc gcagauacua ccugaccaga 7140 
gacccaacca cuccacucgc ccgggcugcc ugggaaacag uuagacacuc cccuaucaau 7200 
ucauggcugg gaaacaucau ccaguaugcu ccaaccauau ggguucgcau gguccuaaug 7260 
acacacuucu ucuccauucu caugguccaa gacacccugg accagaaccu caacuuugag 7320 
auguauggau caguauacuc cgugaauccu uuggaccuuc cagccauaau ugagagguua 7380 
cacgggcuug acgccuuuuc uaugcacaca uacucucacc acgaacugac gcggguggcu 7440 
ucagcccuca gaaaacuugg ggcgccaccc cucagggugu ggaagagucg ggcucgcgca 7500 
gucagggcgu cccucaucuc ccguggaggg aaagcggccg uuugcggccg auaucucuuc 7560 
aauugggcgg ugaagaccaa gcucaaacuc acuccauugc cggaggcgcg ccuacuggac 7620 
uuauccaguu gguucaccgu cggcgccggc gggggcgaca uuuuucacag cgugucgcgc 7680 
gcccgacccc gcucauuacu cuucggccua cuccuacuuu ucguaggggu aggccucuuc 7740 
cuacuccccg cucgguagag cggcacacac uagguacacu ccauagcuaa cuguuccuuu 7800 
uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu uuuuuuuuuu cuuuuuuuuu uuuuucccuc 7860 
uuucuucccu ucucaucuua uucuacuuuc uuucuuggug gcuccaucuu agcccuaguc 7920 
acggcuagcu gugaaagguc cgugagccgc augacugcag agagugccgu aacuggucuc 7980 
ucugcagauc augu 7994 



<210> 9 
<211> 340 ' 
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<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic RNA 
<400> 9 

accugccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgccua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag. cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
cgcuugcgag ugccccggga ggucucguag accgugcacc 340 

<210> .10 
<211> 340 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic RNA 
<400> 10 

acccgccccu aauaggggcg acacuccgcc augaaucacu ccccugugag gaacuacugu 60 
cuucacgcag aaagcgucua gccauggcgu uaguaugagu gucguacagc cuccaggccc 120 
cccccucccg ggagagccau aguggucugc ggaaccggug aguacaccgg aauugccggg 180 
aagacugggu ccuuucuugg auaaacccac ucuaugcccg gccauuuggg cgugcccccg 240 
caagacugcu agccgaguag cguuggguug cgaaaggccu ugugguacug ccugauaggg 300 
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ugcuugcgag ugccccggga ggucucguag accgugcacc 

<210> 11 
<211> 236 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic RNA 
<400> 11 

agcggcacac acuagguaca cuccauagcu aacuguuccu uuuuuuuuuu uuuuuuuuuu 60 
uuuuuuuuuu uuuuuuuuuu uucuuuuuuu uuuuuuuccc ucuuucuucc cuucucaucu 120 
uauucuacuu ucuuucuugg uggcuccauc uuagcccuag ucacggcuag cugugaaagg 180 
uccgugagcc gcaugacugc agagagugcc guaacugguc ucucugcaga ucaugu 236 



143/ 

340 



<210> 12 
<211> 232 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic RNA 
<400> 12 

agcggcacac auuagcuaca cuccauagcu aacuguuccu uuuuuuuuuu uuuuuuuuuu 60 
uuuuuuuuuu uuuuuuucuu uuuuuuuuuu uuucccucuu ucuucccuuc ucaucuuauu 120 
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cuacuuucuu ucuugguggc uccaucuuag cccuggucac ggcuagcugu gaaagguccg 180 
ugagccgcau gacugcagag agugccguaa cuggucucuc ugcagaucau gu 232 

<210> 13 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

cgggagagcc atagtgg 17 

<210> 14 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

agtaccacaa ggcctttcg 19 
<210> 15 
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<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 15 

ctgcggaacc ggtgagtaca c 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.* 
<400> 16 

aacaagatgg attgcacgca 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 



synthetic DNA 

21 



synthetic DNA 

20 



synthetic DNA 
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<400> 17 



cgtcaagaag gcgatagaag 



20 



<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

gcactctctg cagtcatgcg gctcacggac 30 

<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 19 



cccctgtgag gaactactgt cttcacgc 



28 
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<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

ccgggagagc catagtggtc tgcg 24 



<210> 21 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 21 . 

ccactcaaag aaaaagtgtg acgagctcgc 30 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

ggcttgggca cggcctga 18 



<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descript ion of Artificial Sequencer synthetic DNA 
<400> 23 

gcggtgaaga ccaagctcaa actcactcca 30 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

agaacctgcg tgcaatccat c 21 

ffiSE#2 003-3107 750 
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<210> 25 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 25 

cccgtcatga gggcgtcggt ggc 23 



<210> 26 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 26 

accagcaacg gtgggcggtt ggtaatc 27 



<210> 27 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 27 

ggcacgcgac acgctgtg 18 



<210> 28 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 28 

agctagccgt gactagggct aagatggagc 30 



mzm^ 9~i 2x*7FZtL& mm rna?*s. 

Efflttl 3-2 8r^^fi^>mm, MDNAf|)J„ 

[urn 

niit #3&ik &hcv-rna vyynv %> tzaxomm dna o*gn 

J &M*7F-tfflffiWL'?$>2>o 01O±gtt, pJFHl&tfpJCHl A# A 

„ ■ •« • ttiiE#2 0 0 3-3 1 0 7 7 5 0 
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— gRfc*:*-^ v>»tt*fST-£EMCV IRES^tf DN Atf,Hr-CS&f-& £ t K 
ilJiiU^^^ KDNA pSGREP-JFHm^pSGREP-JCHl^ ^ ;V*<>V A 
#A^<^«7t?:^i-o 0^fB^i;iJrFO£:j3^&& o T7: T7 RNA^n-^ 

G: #At^JFH-lX{iJCH-lfi5feDNA0 5'^<7)±^oT7 RNA^°n 
•=e-^-@e^iJ0 3'^<7)T»!t^At^dGTP. 5'NTR: Cor 
e: nr^w^f, 3'NTR: 3' 2N»ff El. E2: j-^^n--/^ 
^^lo NS2> NS3> NS4A, NS4B. N S 5 A> NS5B: 2MSi£ 
^>^So Age I, Cla I> Xba I: MUStAge I. Cla I£OT>a IO«»f«R© 
o GDD: m5B*>s*?m<om&*<blzttM't&T* ym^- 7GDD^f 
o neo: v >»tt«fci\ EMCV IRES: EMCV IRES (JB'kjffiife 

? <d ftw v # v - a jfe-^swao o 

[02 A) 

0 2 Ji, rSGREP-JFHl^^SS^J*^1- 0 
[02 B] 

0 2 ii, rSGREP-JFHlOJ^IB^I^^-f o 
[0 2 C] 

0 2ii. rSGREP-JFHloaafeBa^J^^fo 
[02 D] 

0 2 ti\ rSGREP-JFHl^m*@B^J*^-ro 
[02 E] 

0 2 rSGREP-JFH10^*@S^lJ £ jj^o 
[02 F] 

0 2i*, rSGREP-JFHlO^*@S?!j^^1-o 
[0 3 A] 

0 3 ti, rSGREP-JCHl<7)m^@B^!l^^1-o 
[03 B] 

0 3«\ rSGREP-JCH10^ifi^iJ?r^f o 
[03 C] 
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IH 3 fi> rSGREP-JCHl(7)^*@e^J^^i- 0 

10 3DJ 
S3li, rSGREP-JCH10^»@fi^J 

[m 3 e] 

m 3 H\ rSGREP-JCHlO^S@£^!j^^1-o 
[H3 F] 

m 3 «\ rSGREP-JCHlO^SB^J^^i-o 
[04] 

H4tt, rSGREP-JFHl, rSGREP-JFHl/GND^^rSGREP-JFHl/dGDD^-eti-FtL h <y 

^300 ng-e&& 0 
[HI5] 

HI 5 rSGREP-JFHl2£. tfrSGREP-JCHl £ fi^ffi Y?>xy^?^3> LtzRu 
h7«<7). ^^<DG418<7)jiJ£^0.5mg/mlT^S^^n n^-^j&£^ L/c^ 
I^^o h7>^7x^y 3 >U:RNAC0iit v>-ftifc 100 ng-C&& 0 
[EI 6] 

0 614, h7^7x^v3>|BJj|onDr.-f^i(:^t| (N Mung Bean Nu 
clease^a<7)^#$r^L^^K-e^)^>o F7>X7x^y 3 '/ LfcrSGREP-JFHl 
RNA^ili, V>-ftL^100 ng"e^^>o v^-f tt%^^<7)G418^Sf±l. Omg/ml 

[®7] 

II 7 (4, rSGREP-JFHl & F7^7x7V3> ttt2 Lft l/7*'J n ^ftURfflj 
|g^n->fi^<7)h-^ ;v^g^^ r n A £ ff £ &Huh7» i:ffh5^7x^y 

n - y 6 ft*© F - ^ ;HlttR N A ^iv^t 9 6 an--^ 
i: *6 titzffi^ fcWmm : ;v * n - y - ^ ;HfflJ&ft R N A £ 

A£l X 1 073e-^-tp4^Sh^>^7^^v3>L^o 
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ms] 

m 8 (i, rSGREP-JFHl H7>^7x^y 3 > VXm±L Liz n >tM 

J& ^ n - > fi$£<7) h - ^ /UfflUfeft R N A £fr 7t &Huh7« CSl>7>^7x^y 
a > L T# ?u->m%:OY-? frRNAKMLX, rSGREP-JFHl#Mlft 

o ls-><Dm,Wfc&T<D£&t)X~$>Z> 0 1 08: Huh7*ffllfe#t>#ittt Lfc h-*^ 
R N A ^iUWrt 1 V 7" V 3 V R N A Sr 10© 8 $ 3 tf -in x. tz *t V7°)V 

, i o7 : uvh7mm^hmmLfzY-^)URNAKumm^x^-mhtzu^v^ 

> R N A ^ 10© 7 f 3 J)Di ?t t > t^;V^ Huh7: f7>X7x^y 3 >Lt^ 
K^lbMfflJ&frbttomLtz >-*;VRNA, -/-^n-:/: ;u ^ n - > 
•bfc&ffiLfch-^RNA, l~l 1 : amfe^n-vi-i lo^-tt^tL^^^ 
ffiUcf-^^RNAo rv^V^^RNAJ t±, rSGREP-JFHlO^ft^-rX 
£^1-^-77-, T28SJ {i4.5kb0^i-9--f X^tV^V^ARNAv-*' 
-> T18SJ lil.9kbO^?-S-9-^ X^r^f y^y-ARNA^-TJ-^^cKjfig 

[09] 

III 9 ii, rSGREP-JFHlZ{irSGREP-JCHlfi*^Sl^7' 01 ; a >RNA^H h 9 >X 

te£kT<Dt&t)X°$>& 0 M: DNA^Iv-*-, 1-8: rSGREP-JFHlfc£ 
»^n->i~8. N : h 5^7x^ va >LTV*fcv»Huh7*fflfl&. P: Bitt 

WmitlekTVbii*) o M: DNA^v-*-, 1-6: rSGREP-JCHl 
[010] 

EI 1 0 (i, rSGREP-JFHlX^rSGREP-JCHlft^SSiV^V 3>RNA#ff h 9 > 

Sfefcfc^l-^Jfc-eab&o £fllf|01/-> 1 ~ 8 : rSGREP-JFHlfi^m^ n - 

> 1 ~ 8 o 1 ~ 6 : rSGREP-JCHlfi5fc,«^ n - > 1 - 6 0 £ 



mmm 2003-3107750 



!&m 2003-148242 



154/E 



[mil] 

HI 1 1 it, rSGREP-JFHia*0«»vy V n > R N AOHuh7«BJ!&^0?? b7> 
IBL^H-e^LTv^o ^:v>«j»ti^|gi|flHfe. |fflv^^(i[wiae^^^i-o 
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[0 2 A] 



1? 2D 50 SO 50 60 

ACCUGCCCCO AATO3CGGCX3 ACACUOCGOC AUGAAUCACU CCCCUGUGAG GAACOACOGO 

70 tiO 30 100 110 220 

CUUGAOGCAG AAAGOGCCUA GCCftUGGOGO UAGUAIK3AGU GUOGUACAGC CUCCAGGCCC 

13 C 14 £ 150 160 170 i#0 

CCCCCUCCCG GGAGTiGCCATJ AGUGGUOJGC GGAACCGGCG AGUACACOGG AAUUGCOGGG 

ISC 200 210 220 230 240 

AAGACUGGGU CXWJOJBGG AUAAACCCAC UGUSUG0C06 GCCAUUUGGG CGUGCCCCCG 

250 260 270 200 .2&0 300 

CAAGACUGCU AGCCGAGTJAG CGUDGGGUOG CGAAAGGCCU DGUGGOACDG CCD6AUAGGG 

310 320 530 340 350 360 

CGCUOGCGAG GGOCCCGGGA GGOCCOGUAG ACCGOGCACC AUGAGCACAA AUCCUAAAOC 

370 380 39" 410 420 

UCAAAGAAAA ACCAAAAGAA ACACCAACOG UOGOCEAAUG AUDGAACAAG AUGGAOUGCA 

530 «i*J0 450 460 470 

OGCAGGUUCU COGGCOGCUU GGGOGGAGAG GCUAUUC6GC TJAOGACOQGG CACAACAGAC 

fi90 SCO 510 520 530 540 

AAUOGGCCGC UCUGAUGCOG CCGUGOUCCG GCUGUCAGOG CAGGGGCGCC OGGUUCGUUU 

S50 560 S70 580- 590 600 

HGUC&AGACC GACCDGUCCG GSGCCCDGAA UGAACDGCfiiG GAOGAGGCAG CGGGGCDMJC 

610 520 630 640 650 660 

GDGGOX5GCC ACGACGGGOG DCCCQtJGCGC AGCUGUGCUC GACGUDGDCA CDGAAGOG6G 

670 SS0 690 700 710 720 

AAGGGACUGG CUGCUAUUGG GCGAAGOoCC GGGGCAGGAU CUCCOGUCAU CUCACCUOGC 

730 740 750 760 770 7S0 

UCCUGCOGAG AAftGOACCCA UCAOGGCUGA UGCAAUGCGG CGGCUGCAUA CGCUUGAGCC 

SCO 510 620 830 840 

GGOmCCDGC CCADUCGACC ACCAAGCGAA ACAGCGCAUC GAGCGAGCAC GUftCDOGGAD 

650 360 670 860 830 900 

GGAAGCCGGU CQUGU06AUC AGGAUGAVCU GGACGAAGAG CAUCAGGG6C UOGOGCCAGC 

510 420 330 $.10 950 960 

C6AAOT3UUC GQCAGGCUCA AGGCGOGCAG GCOCGAOGGC GAGGAUCUCG UCGOGACCCA : 

9.70 980 590 1000 10UB 1020 

CGGCGACGCC UGCUUGCOGA AUAUCAUGGU GGAAAAUGGC CGOJUUUCGG GAOOCAUOGA 

1G30 1040 1050 1050 1070 lOflO 

CUGUGGOCGG CDGGGTJGDGG OGGACGGCUA UCAGGACAUA GOGUOGGCUA CCOGOGAUAU 

tUSO 1100 1110 1120 U3C 1140 

UGCUGASGAG CtJUGGCGGCG AAUGGGCUGA OCGCUUOClJC GUGCUUUACG GUr.OCGCCGC 

1150 llfcO 1170 liao 1190 1200 

CCCOGAU0CG CAGGGCAUOG OCUUCUAUCG OCUUCUBGAC GAGUUCOUCU GAGUUUAAAC 

1310 XZzZ 1240 1250 5260 

ccocucocuc cooccocccu aacguuaciig gcogaagcog cucggaauaa ggcoggugug 

1273 1260 1230 Vm 1310 1320 ' 

CKJUUGHCUA UATOJUAUXW UCCACCAUAU UGCOGUCUUU UGGCAAUGUG AGGGCCQGGfi 

mo 1340 1350 13650" f <3?0 i3£0 

AACC13GGCOC ■ CGUCUUCCUG ACORGCAtfUC OJAGGGGUCJ UOCCCCaGX GCCAAAGGAA 
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l.tSH 1400 i4LO 1-120 1430 1440 

UGCAftGGUttJ GCDGAAUetlC • GtttAAGGAAG CW3UU0CCCU GG AAGCUUCU UGAAGACAAA . 

7.460 1^70 3.400 - 1490 1S00 

CAACGUCSX50 AGCGftCCCBU UGCW3GCAGC GGAACGCCCC ACCDGGOGAC AGG0GCC0CD 

155.0 iSSO 1530 1540 1SS0 1560 

GOGGCCAAAft GCCACGUGU A UAAGAtfACAC CUGCAAAGGC GGCACAACCC CAGUGCCACG 

1570 15«0 1590 1600. 1610 1620 

UDStiS&GUtiG GAUAGDUGUG GAAAGAGUCA AAUGGCUCUC CUCAAGOGUA UUCAACAAGG 

1630 1540 1650 1660 1670 1&«0 

GGCUGAflGGA \JGCCCAGAAG GUACCCCAUO GUWGGGSS7C UGALKKX-GGG CCUCGGUGCA 

1690 1700 mo 1720 2730 1740 

CAUGCDOUAC AUGUGUUUAG tJCGAGGUOAA AAAAACGGCU AGGCOCCOCG &ACCACGGGG 

J750 1761) t?70 17S0 1790 1800 

AOSTX3GUUUU CCUXTiSSAAAA ACACG AUG AU ACCA0GGCUC CCAUCACOGC OUAIK3CCCAG 

,181Q 1820 1630 1MQ 1350 18G0 

CAAACACGAG CGCUCCOGGG CGCCAUAGUG CUGAGUAUGA CGGGGCGUGA CAGGACAGAA 

1870 I860 1390 W00 1910. 192Q 

CAGGCOGGGG AAGUCCAAAU CCOGUCCACA GUCUCCCAGO OCXJtJCCUCGG AACAACCAUC 

1&50 WO 1S50 1*60 1970 19S0 

CCX3GGGGK3D UGUGGAOOGU UOACCAGGGA GCOGGCAACA AGACVCWAGC CGGCUUAGQG 

1990 2O0O 2010 2020 2O30 2040 

GGUOCGSUCA CGCAGAUGUA COOGAGOGCD GAGGGGGACU UGGUAGGCUG GCCCBX3GCCC 

nf)S0 2060 2070 20S0 2090 2100 

CCUGGGAOCA AGUCOUDGGA GCCGBGCAAG UGUGGAGCCG CTXSACCOAUA UCXK5GUCACG 

2110 2*20 2120 3X40 2150 2160 

CGGAACGCUG AUGfcCAtTOCC GGCCCGGAGA CGCGGGGACA AS0GGGG2GC AUDGCUCDOC 

2170 2180 2190 2200 2210 2220 

CCSAGACCCA U0TJCGAOCUI7 GAAGGGGUCC UOGGGGGGGC CGGUGCUCUG CCCCAGGGQC 

. 2550 2240 2250 2260 2270 2280 

CAOGOCGUUG GGCOCUUCOG AGCAGCOGPG DGCUCUQGGG- GCGUGGCCAA AUCCAUCGAU 

2*00 2310 2320 ■ 2330 2340 

OOCAUCCOOG OUGAGACACU CBAOG00GDO ACAAOTK35C CCAOUODCflfi GGACAACAGC 

2350 £3*0 2370 2360 2390 24C0 

AOSOCAOCGG COGDGCCCCA CACCOAUCAG GUCGGGUACU UCCAUGCUCC AACCGGCAGU 

24k0 2420 2*30 24*'J 2450 2460 

GGAAAGAGCA OCAAGGUCCC UGUCGCGUAU GCCGCCCAGG GGOACAAAGU ACtfAGOGCUU 

3470 24S0 25*3 2510 - 2520 

AACGCCUOGG UAGCUGCCAC CCOGGQGS1UU GGGGGGUACC UAUCCAAS3C ACAUGGCAUC 

25 2SS0 2560 2S70 2590 

AAUCCCAACA UuAGCACOQG AGUCAGGACC GUGAUGAOCG GGGAGGCCAU CAOGUACDCC 

2500 2500 26?0 2S20 SteC 2640 

AC3UAGGGCA AAUUUCUCGC OGAUGGGGGC CGGGCUftGCG G060CDAOGA CftUCftUCWBV 

K»C • H60 2670 2b8U £623 3700 

GGCGAVGAATJ GCCACGOXStf G6£CJGCCE»CC UCCAUUCtfCG GCA5JCGGAAC GGUCCOESMJ 

371.0 2720 '^C 2743!) 2750 3760 

CAflGCACAGA CAGCCGGGGU CAGJACBAACU GUGCUGGCUA CCCCCACSOC OCCCGGGUCA 
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277U 27S0 2790 2800 Z3I0 2820 

GUGACAACCC CCCACOXGA UAUAGAAGAG GUAGGCCUCG GGOGGGAGGG UGAGAUOCCC 

2530 2350 ' 2350 23(50 2S70 2SS0 

WCUAUGGGA OGGCGAUUOC CCUAUOCDGC ADCAAGGGAG GGAGACACCU GAtlOUUCGGC 

2S50 2900 2910 2920 2930 29*0 * 

CACUCAAAGA AAAAGDGUGA CGZGOXGCG GCG6CCC00C GGGGCttOGGG COUCAAUCCC 

295(1 2530 2S90 3000 

GOGGCAUACU AUAGAGGGtJU CGAOGUCUCC AUAAUACCAG CUCAGGGAGA UG3GGUGGUC 

30X0 3020 ' 3030 3040 3050 • 3GSC 

GUCGCCACCG AOGCCOUCAU GACGGGCUAC ACUGGAGACO UTX3ACUCOGU QAUCGACDGC 

3070 3080 303& 3100 3120 3120 

AADGUAGOGG OCACCCAAGC UGUCCACUUC AGCCUGCACC CCACCUUCAC UAUAACCACA 

3130 314G 3150 3160= 3170 3180 

CASACdGUCe CACAaGACGC ugucucacgc agucagcgcc goeggogcrc agguagagga 

319Q 32D& 3210 3220 3230 3240 

AGACAGGCCA CC0AUAGGOA UGUITJCCACU CGUGAACGAG CCUCAGGAAU GUUUGACAGO 

3250 3260 3270 3*$0 329 0 3300 

eUACSXKUIHJ GDGAGCGCOA OQAOGCAGGS CCCCOGUGGO ACGAUdJCAC ACCAGCGGAG 

3310 3320 3330 3K0 3350 33$0 

ACCACCGUCA GGCUUAGAGC GT2AUDOCAAC ACGCGOGGCC UACOC3GDG06 UCAAGACCAU 

3370 33B0 33SC 3400 3410 3420 

CUtJGAAOUUU CGGAGGCAGU UUUCACCQGC OJCACACACA UAGACGOCCA CUUCCUCUCC 

3430 3440 3450 3450 3470 3400 

CAAACAAAGC AAGCGGGGGA GAACDUCGCG UACCUACUAG. CCUACCAAGC UAOGGDGUGC 

3490 3500 3510 357,0 3530 3540 

GOCAGAGCCA AGGOCCCUCC OC0GUCCDO6 GACGOCAOGO CCAAGOGCCa GGCCCGACOC 

3550 35G0 3S7C ' 3S60 3590 3SQ0 

AAGCCUAOGC CliGOGGGOCC CACAOOfCUC C0GUAC0GUU UGOCOXUAO UACCAAUGAG 

)R;fi 3C20 3630 3630 3650 3560 

GOCACCCUCA CaCftO XPGG GACGAACTJAC AUCSCCACAU GCAPGCAAGC UGACCOUGAG 

3670 3580 3690 370*0 3710 . 3720 

GUCACGACCA GCAOGUGGGU CCUAGCUGGA GGAGOCCUGG CAGOCG^OGC' CGCAUAUOGC 

J730 3710 3750 31S0 3770 3780 

CUGGCCACUG GAUGOGUUUC C&UCAUQGGC CGCUOGCACG UCAACCAGCG AGUCGUCGUU 

3790 3500 3810 3820 3330 3B4U 

GQSC0G0AUA AGGAGGI5CCO GUAUGAGGCU UUOGAUGAGA UGGAGGAADG OGCCDCUAGG 

3850 3860 3870 388U 3&90 23QQ 

GCGOCUCUCA ucgaagaggg gcagcggaua gcccagaugu UGAAGUCCAA GAUCCAAGGC 

3910 35X0 3930 39-30 3950 3960 

UOGCUGCAGC AGGCOICJAA GCAGGCCCAG GACADACAAC CCGCUADGCA GGCUUCAUGG 

3W0 35*0 3990 4000. .1010 .3020 

CCCAAAGUGG AACAAUUOUG GGCCAGACAC aoguggaacu OCftUUaOCGG CAUCCAAUAC 

WW 4043 4050 •. <506O 4070 . 4080 

GDCGCAG0AO UGUCAACAOJ GCCAGGGAAC CCCGCX3G0GG CUUOCAUGAU G6CRU0CAGU 

4WK> 4100 4310 412G 4130 4140 

GCCGCCCUCA OCAGUCCGtiO GUOGACCAGU ACCACCAUCC UUCUGAACAU CAUGGGAQGC 
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4150 416C '5170 4180 4IS0 -3200 

UGGUUAGCGU COCAGx\UCGC ACCAO0OG09 GGGGCCfiCQG GCUOOGUOGU CAGUGGCCDG 

4210 -3330 4230 6240 4250 4260 

GQGGGGGCOG CCGt)GGGCRG CAUAGGCCOG GGUAAGGUGC UGGUGGACAU CCCGGCftflGft 

4270 4-J&U 43ty0 4300 4310 *320 

OAUGGOGCGG GCAUUaOSGG GGCOCOCGOC GCAUUCAAGA UCAOTJCUGG OCAGAAGCCC 

4330 4340 4350 4360 4370 4 360 

DCUAOGGAAG AUGDCAXJCAA UCUACUGCCU GGCAUCCUOU CUCCCGGAGC OCUOGUGGOG 

4390 <1400 4*10 K20 »i430 4440- '• 

GGSGDCaUCD gogoggccau ucogcgcogc caotjgggac ogggggaggg cgogguccaa 

44SO 4.460 4470 4680 4030 4500 

UGGADGAACA GGCUUAUUGC COUUGCUUCC AGAGGAAACC ACGUOGCCCC UACUCACUAC 

5510 4520 4530 4540 4SSO 4560 

GDGACGGAGU OQSAUGOGUC GCAQCGUGUQ ACCCAACUAC COGGCUCUOJ UAOIAUAACC 

4S70 45fi0 4590 460O 45*0 • 4620 

AGCCUACUCA GAAGACUCCA CAAUUGGAUA AOJGAGGACU GOCCCAUCCC AUGCUQCGGA 

4630 464G 4S5G 4660 4670 4SB0 

OCCUGGCUCC GCGAOGUGUG GGACOGGGDU UGCACCAUCO UGACAGACOU CAAAAAUDGG 

4S20 4700 4710 4720 4730 4740 

CCGAOCOCUA AAUUGUUCCC CAAGCDGOOC GGCCCCOCCU CCADCUCUUG UCAAAAGGGG 

47S0 4760 4770 4780. 4790 4SO0 

UACAAGGGCG OGUGGGCOGG CACT3GCAUC AUGACCACGC GCUGCOCUUG OGGOSOCAAC 

4ei0 4520 4030 4840 4&SD . 4£60 

AUCUCOGGCA AOSUCCGCCU GGGCDCD5VOG AGGAUCACiAG GGCCOAAAAC CUGCAUGAAC 

4870 4BBO 4$£0 4000 4S±0 4520 

ACDDGGCAGG GGACCOUUCC UKOCAAUUGC UACACCGAGG CCCAGUGCGC GCCG AAACCC 

4930 4940 49fi0 4070 

QXACGAAOI ACARGfiCOSC CAtfCOGGAGC GTX3GCGGCCU CGGAGOAOSC GGAGGOGACG 

4£>90 5000 5010 5030 5030 S040 

CAGCAOGGGU OGOACJCCUA. UGUAACAGGA CUGACCACOG ACAAUCOGAA AACDCCIXX3C 

50S0 S060 5070 £080 5000 Si00 

CAACUACOUU CUCCAGAGUU OUUCCCCUGG GUGGAOGGOG UGCAGAUCCA UAGGUUUGCA 

SliO 5130 5130 5140 51S0 5160 

CCCACACCAA AGCGGUU0UO OCGGGADGAG GCCOCGOUCU GCGUUGGGCD UAADUCCOAD 

5170 $130 S190 5200 5210 S220 

GCUGCOGGGU CCXAGCUCCC CDGUGAACCU GAGCCCGAOG CAGAOGOAUU GAGGUOCACG 

5230 5:240 52 50 5260 5270 52*0 

CUAACAGAUC CGCCCCACAU GACGGOGGAG ACDGCGGCGC GGCGCUUGGC ACGGGGACCA 

5290 53Q0 53-10 5320 533G 5340 

CCUOCAUCBG AGGCGAGCUC CUCAGUGAGC CAGCUAOCAG CACCGUCGCU GGGGGCCACC 

5350 S3S9 '5370 5380 53S0 3400 

UGCftCCACCC ACRGCAACAC COAUGACXTJG GACftUGGUCG AUGCCAAOCtf GCUCfcUGGAG 

5410 S43& S440 5450 5*60 

GGCGGOGUGG CUCAGACAGA GCCUGflGUOC AGGGUGOCOG tfUOJGGACUU UCUOGAGQCA 

5470 54>? 5490 ' £SG0 5510 5520 ■ 

AUGGCCGAGG A&GAGAGOGA OCUTOftGCCC UCAACAOC&O CGGAGUGCAU GCUCCCCAGG 
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5530 S540 . 5550 556D 5570 3580 

ASCGGGUUCC CAOGGGCCUU ACCGGCUUGG C5CACGGOCUG. SCUACAAOOC GCCCCOCCUC 

5520 5500 5510 5G20 5630 5640 

GAAUCGUGGA GGAJGGCCftQV UUACCAACCG CCCACCGUUG COQGUUGOSC UOJCOCCCCC 

56S0 5560 56^0 5680 5690 * 5700 

CCCAJiGAAGG CCC06AOSCC UCCOOCAAiQG AGACGCOGG& CAGUGGGDCU GAGOGAGAGC 

5710 5720 5730 5740 5750 5760 

ACCAUAUCAJS AAGCCOJCCA GCAACUGGCC aucaaGacco UUGGCCAGOC CCCCUCGACC 

5770 5730 5300 5BI0 * 5$20 

GGUGAUGCflG GCUCGUCCAC GGGGGCGGGC GCTGCOGAAO CCGGGGGUDC GACGUCCCCU 

5$3Q 5840 5850 5860 5B7Q 5880 

GGOGAGOQSG COOOCUCftGA GACAGGUUCC GCCUCCUCUA X3GOCCCCCCO CGAGGGGGAG 

5SSQ 5900 5910 5320 5530 S940 

CCUGGAGACC CGGACCOGGA GUCSGAUCAG GUAGAGCUUC AACCUCCOCC CCAGGGGGGG 

5$50 59£0 3H70 S9B0 5990 -6000 

GGDGOAGCUC OCGGUOCGGG CUCGGGGUCU UGGUCQRCUO GCOCC&AGGA GGAOGRUACC 

6010 6020 6030 6040 605O 6C6G 

ftCOQUGCKSCa GO0CCAUGCC AUACCrCCOGG ACCGGGGCUC UAA0AAOJCC CUGOAGCGCC 

6070 6D00 609 0 61QO 6120 5120 

GftAGAGGAAA AGUUGCCA2U CAACCCOOOG AGUAACCCGC UGOUGOGAUA OCAUAACAAG 

6130 6140 6150 6160 6170 6180 

GQGUAC15GOA CAACAUCAAA GAGOGCCOCA CAGAGGGCOA AAAAGGUAAC UUUOGACAGG 

615D 6200 6210 6220 6230 6240 

ACGCAAGUGC UCGAQGCOCA UUUK&CCCA GUCOUAAAGG ACAUCAAGCO AGOGGCPOCC 

6250 ' 6260 6270 62B0 6290 . ' 6300 

&W3COCft605 CAAGGCOOCCT CACCUDGGAG GAGGCGUGOC AGUDGACUCC ACCCCMJOCCr 

6310 6320 6330 6340 6350 6360 

GCAAGAUOCA AGlJAUGGAUU OGGGGCCAAC GAGODOCGCA GCOUGDCOGG GAGGGCOGUO 

5370 6380 6390 6400 6410 6420 

AACCACACCA AGCCCGCGU3 CAAGGACCOC CDGGAAGACC CACAAACACC AATTuCCCACA 

6430 6'2£0 : 6450 6460 6470 6480 

ACCAUCAUGS CCAAAAAEGA GGUGUUCvGC GT3GGACCCOG CCAAGGGGGG UAAGAAAGCA. 

64SQ 5500 6510 6520 6530 5540 

GcoasccacA ucjguuuaccc uGatrucsGC Gtxxe sGO ai GOGAGftAAfty ggoccucuau 

6550 6560 6570 6580 65S0 6600 

GACAUDACAC AAAASC3U0C UCAGGCGGUA AOGGGaGCOO CCtEU&GGCOU CCW3UACUCC 

S5l€ 6620 6630 6S«0 6550 5660 

Ct^OCCAAC GGGTX3GAGUA UCCCUUGAAA GCHOGGGQGG AAAAGAAGGA CCCCAW5GGU 

6S7C 6£80 ' 6690 6700 671Q 6720 

OTTdCGUAUG AUACCOGAUG CUUQGACvJCA AOCGUCACOG AEftGAGACAO CAGGACC6AG 

6730 6740 6750 6750 67?C ' 6780 

GAGUCCRUAU ACCAGGCC0G CUCC0UGCCC GAQGAGGCCC GCACUGCCMJ ACACttCGCUG 

6000 6610 6820 6830 6^0 

ACDCAGAGAC UOUACGOAGG AGGGQCCAGG TltJCftACAGCA AGGGUCAhAC CUGCGGUUAC 

KKV: fc«cU 6670 6580 61530 6900 

/^asrrfSCC G0GCCAGOGG GGBGCOAAGC AC0AGCAUQG GUAACACCAU CAQAWGCU&U 
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693,0 5920 6930 6940 6930 696Q 

GUGAAAGCCC UAGCGGCCUG CAAGGCUGCG GGGAtf AGUUG CGCCCACAAU GCUOGUAUGC 

. 5970 6980 £990 7000 7010 7020 

GGCGAUGACC UAGUAGUCAU 03CAGAAAGC CAGGGGACDG AGGAGGAOGA GCGGAACOX3 

7030 - 7Q40 7050 7060 7070 70$0 

AG^GCCUUCA OSGAGGCCAU GACCAGGUAC GCUGCCCOJC CUGGUGAUCC CXTCAGACCG 

7090 73.00 7110 73.20 *?130 7140 

GAAUAUGACC UGGAGCUAAU AACAUOCOGU OCCUCAAAUG tKSUCUGUGGC GUOGGGCCCG 

7150 ?1$0 717Q 7180 7±£0 72-00 

GGGGGCOSOC GCAGAUACOA CCUGACCAGA GACCCAACCA CUCC&CUOGC COGGGCUGCC 

7210 722G 7330 7240 72S0 7260 

UGGGAAACAG UUAGACACUC CCCUAUCAAU tJCAXJGGCOGG GAAACAUCAO CCAGUA13GCU 

7270 7380 7290 7300 7310 7320 

CCAAOCAUAU GGGUOCGCAU GGOCCUAAUG ACACACUUCU TJCUCCAUUCU CMX5GUCCAA 

7330 7340 7350 7360 7370, 7380 

OACACCCOGG ACCjf^GAACOif CAACUtfDGAG AtJGUADGGAU CAGUAUACtfC CGUGAATJCCO 

7390 7400 743.0 7420 7430 7540 

UUGGACCUUC C&GCCAUAAU UGAGAGGUUA CACGGGOJUG AOGCCUUUDC UADGCACACA 

7450 7460 7470 7480 7*390 7500 

UACUOJCACC ACGAACtPGAC GOGGGPGGCU UCAGCCOJCA GAAAACUOGG GGGGCGACOC 

7510 7520 7530 7530 7550 " 7560 ' 

COCAGGGUGU GGAAGAGUCG GGCOCGOGCA GUCAGGGCGU OCCUCAUCOC CCGUGGAGGG 

7^70 7580 7590 7600 7610 7620 

AAAGCGGCOG UUUGCGGOCG AUAUCCCUUC AAUUGGGCGG OGAAGACCAA GCUCAAACUC 

7S30 764Q 7650 7660 7670 . 7680, 

AC6CCAUE?GC OGGAGGCGOG COJAC3JGG&C UUAUCCAQUU ©GUUCACCGU aSGCGOGSGC 

7590 7700 7710 7720 7730 7740 

GGGGGCGACA UUUUUCACAG CGDGOOGCGC C3CCXXJAOCCC GCUCAUUACU CDOOGGCCO& 

7750 7760 7770 . ^780 7790 7800 

CUOCUACUUU COGUAGGGGD AGGCOJCUUC CUACUCOOCG COCGGUAGAG CGGCACACAC 

7810 7820 7830 7840 7850 786D . 

UAGGUACACU CCAUAGCUAA COG0UCCUU0 UUOUUUUUUU UUUUUOttUU OTOUUUlKiaU 

7870 7880 7830 7900 7510 7920 

traUUUUUUOD CUUUUUUUUU UUUUUCCCUC UUOCUUGCCU UCUCADCUUA UUCUACUOUC 

7930. 7$40 7950 7960 7970 7980 

UDOCUUGGBG GOJCCAUCUU AGCCCU&GtfC ACX3G07AGCU GUGAAAGGUC CGIKSAGCC^C 

7920 80Q0 2010 8020 8030 8040 

AOGAC0GCAG AGAGUGCCGU AACUGGUCUC UC0GCAGATXT AUGU 
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10 20 30 40 50 CO 

ACCCX5CCXOT AAO&GjGGGCB ACACUOCGCC AUGAAUCACU CCOCtfGUGAG GAACUACOSD 

'-70 30 90 100 110 420 

CUUCAOG£«3 AAAGCGUCUA GCCAUGGCGU UAGUAUGAGU GUCGUACAGC OJCCftCGGOC 

130 14C 150 ISO 2.70 180 

COeCCCCCCG GGAGAGCCAU AG0QGOC0GC GGAACCGGUG AGUACACOGG AAUUGCCCSGG 

190. 200 210 220 230 24D 

AAGACDGGGU OCUUUCUDGG AUAAACCCAC UCUAUGCCXX3 <=CCAWWOGG CGUGOQGCCG 

"250 260 270 28C . 290 300 

CAAGACOGOT AGCCGAGUAG CGUOGGGUCG CGAAAGGOCU UGUGGUACUG CCOGAUAGGG 

33X3 320 330 340 330 360 

UGCUUGOGAG UGCCCCGGGA GGOCUCGUAG ACOGUGCftCC AUGAGCACAA AUOOCAAACC 

370 390 * 350 400 410 420 

DGAAWSSAAA ACCAAAAGAA ACACOAACOG OCGOCCAAUG AUUGAACAAG AUGGA1KK3CA 

*30 44b 450 -460 470 460 

CGCAGGUUCO COSGGGGOJtJ GGGUGGAGAG GOJAUU0GGC TOUQACUGGQ CACAACAGAC 

430 500 510 52$ 530 540 

AAUCGGCUGC WlflSATXSCCG OCGUGUUOCG GCUGUCAGCG CAGGGGCGCC CSGUO CO P U U 

550 560 570- 580 590 500 

TXHICAAGACC GAOCUCUCOG GUGCCCUGAA UGAACDGCAG GAOSAGGCAG OGOSGCDAUC 

SJLO 520 €30 640 $S0 -560 

GOGGCUGGOC ACGACGGGCG O0CCUDGOGC AGCUGUGCUC GACGUUGOGA CDGAAGCGGG 

570 fiaO 690 700 710 720 

AAGGGACOGG CCGCUAUUGG GCGAAGUGCC GGGGCAGGAU CUCCUGUCAU CUCAGCDUGC 

730 74.0 750 760 770 7$0 

UCCUGCOGAG AAAG0AUCCA UCAUGGCUGA UGCAAUGCGG OGGOIGCAUA CGCUUGADCC - 

7S0 . 800 810 $2fr 630 340 

GGCUACCUGC CCBUUCGACC ACCAAGOGAA ACAUCGCAUC GAGOGAGCAC GUACUOGGAD 

350 H60 B70 300 BSO 900 

GGAAGCOGGU CUUGDCGAUC AGGAUGAUCU GGAOGAAGAG CAUCAGGGGC UCGOGCCAGC 

$10 93:0 530 940 950 9S0 

OGAAQOGUDC GOCAGGCUCA AGGOGOGCAU GCCOGROGGC GAGGAOOJCG UCGtlGAOCCA 

970 980 990 1000 1010 10S0 

OGGCGAUGCC UGCUUGCCGA AUAUCADGGU . GGAAAAOGGC CGOUUUUCUG GAUOCAUCGA . 

' 5030 1040 10S0 lOSfl . 1070 10 B3 

CaiGOGGOdGe COGGG060GO CGCAOCGCUA UCAGGACAUA GOGGUGGCUA CCCGOGADAD 

1H90 110O 1110 1120 1130 Utt) 

OGCPGAAGRG CUUGGCGGCG AAUGGGCOQA CCGCUUOCUC GDGCCUUACG GUAtJOGOCGC 

1150 tlSO 1170 11,80 S19D 1200 

UCCCGAU0CG CViGCGCAUOG CCWCUAUCQ CCUUCGUGAC GAGUUCOUCU GAGUUDAAAC 

1^0 1230 1240 1250 • A26D 

ccucucccuc caocccccco aacguqaojg gccgaagccg cduggaaoaa GGCCGGUGUG 
mo mt* 1290 $300 Uio 1320 

GGWJGUCUA OWGUUMJUTJ UCCAOCAUAU 0GC0G3C00D UGGCAADGDG AGGGCCCGGA 

ii3* 1360 1350 13S0 .13ij0 

AACCUGGCCC UGUCUUCUtfS ACGAGCAyyC -CuAGGGGUOJ XK3CCCCUCUC GCCAAAGGAA 
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1390 1<&0£ 1410 jtfSS ^30 %i4Q 

OGCAAGGUOJ GLWAAWSPC GyGAAGGASG CAGUUCCOCU GGAAGCUUCtJ UGAAGACAAA 

1<J5U i.4W 3480 1490 15G0 

CAAOGaCUGU AGdGACCCDa U^GGCAGC GGAACOOCCC AOCIjTSGGGAC AGGUGOOJCa 

1510 1520 15-30 1540 1550 1560 

GCGOCCAftAft COC3VOGC5GUa UAAGAUACAC OH3CA&AGGC GGCACflACCC CAGUGCCAOG 

1570 1580 1550 1SO0 1610 lc20 

UUG13GAGUIX3 GAUAGUCGUG GAAAGAGUCA AAIX3GCUCDC CUCAAGCGOA UUCAACAAGG 

1630 1S4G 1650 1650 1670 1680 

GGCUGAAG3A UGCCCAGAfiG C^CCCCAOS GUAUGGGAUC 13GAUCUQGGG CCUOGGUGCA 

1650 1700 1T10 1720 1730 1740 

CAUGCUUUAC AUSPGWUftG W5AGGUUAA AAAAAOGUCtJ &GGCTCOOCG AACCACGGGG 

1750 1760 1770 1750 1790 1300 

ACOUGCOTJU CCCTOGAAAA ACACGAUAAtf ACCATJGGCCC GCACCACCGC UUAOGOCCAG 

1810 IB20 1830 1840 1SS0 1360 

CAGACACGAG GGCUCUUGGG CUCUAUAGUG GtlGAGCAUGA CGGGGCGUGA CAAGACAGAA 

1870 1080 1090 1300 1910 1920 

CAGGOCGGGG 3M3GDCCSVftGO CC OC UOC A CA CUCACtfCAGU O CODPCP 0GS AAC&UCCAUiJ 

1930 X940 1950 i960' 1970 13Q0 

UCGGGGGDCU UAUGGACUGU UUACCACGGA <=tt?GGCAACA AGACACUAGC OOGCUCGOGG 

19SO 2000 2010 2020 2030 2040 

GGCOOGGUCA CGCAGAUGUA CUCGAGOGCC -GAGGGG6&CU UGGOCGGGGG GOCCAGCCCO 

2050 2060 3070 2090 2090 2100 

CCUGGGACCA AAUCUUUGGA GCOGOCXIACG UGOGGAGCGG tiGGACCUGUA UUUGGUCACG 

?JL10 21.30 21,30 2140 2150 2160 

CGGAAOGCOG AOGUCAUCCC GGCUOGAAGA CGCGGGGACA AGCGGGGAGC GCUGCUCUCC 

2^70 21A0 2190 2200 2210 £220 

CCGAGACCCC UCuQGAGOJU GAAGGGGUCC "OOGGGGGGAC CUGIJGCUIJUG COCUAGGGGC 

2230 22*0 2250 2260 22.70 22SQ 

CACGCUGUCG GAA0COUCCG GGCAGCUGOG UGCVCUCGGG GUGUGGCUAA GUOCAtTAGAU 

2290 2300 2310 2330 3330 234Q 

UUCAUCCCCG UUGAGACGCtf CGACAUCGUC AOGCQGUCUC CCACCBUUAG UGACAACAGC 

2350 2360 2370 2380 2390 2»1G0 

ACRCCACCftG CUGGGOCCC& GACCDAL'CAG gugggguacu ugcaogoccc cacuggcagu 

2310 2520 2430 2440 2450 2460 

GGAAAAAGCA ccaaggvccc cgucgcguac gcogcccagg gguauaaagu gccggogcuc 

2*70 3430 2390 2500 2510 2520 

AACCCCUCGG UGGCUGCCAC COX3GGAUDU GGGGCGUACU UGUCCAAQGC ACAUGGCAUC 

25-iO 2550 2560 2570 2560 

AACCCCAACA CUAGGACUGG AGUCAG&ACU GUGACGACCG GGGAGCOCAU TJACAUACUCC 

2590 3*00 2610 2620 2C30 S$40 

ACGOAUGGUA MUCCCUCGC CGADGGGGGC DGCGCAGGCG GCX3CCURDGA CAUCAUCAU& 

2650 26S0 2670 2630 • ?6^0 a?00 

UGCGAUGAAt) C50C*.C0C0GC G^AUGCOACC ACUAUUCOO? GCAUCGCGAC A^CCODGAC 

2719 2720 2730 2740 37&0 2760 

CAAGCAG&GA CAGCCGGGGU CAGGCOAACU GUACOGOCCA CXSGCCfcOGCC CCCCGGGUCG 
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feVVO 3*?^ 2000 2B20 

GUGnCAACCC CCCAUCCCAA UAUAGAGGAG GDAGCCCUOG GACAGGAGGG CGAGAUCOCC 

• 2630 2540 2B^O 2660 2S70 2860 

UUCOAtfGGGA GGGCX50UODC OCUGUCOUAO AUGAAGGGAG GGAGGCACUU GAUUUUCUGC 

2S&0 2900 . 291 C 2920 2930 2940 

CACUCAAAGA AAAAGUGCGA OGAGOJOGCA AOSGCCCOIIC GGGGCADGGG CUUGAAGGCU 

2950 2970 2960 2*90 3000 

GUGGCfiUADO ACAGftfiGGUU GGAOGOCUCC AUAAUACCAA CVCAAGGAGA UGU06U06UC 

3010 3020 3030 3040 3050 3G6Q 

GUDGCCACCG AOGCCCUCAU GAOGGGGOAD ACUGGAGACU UtfGACUCOGU GWOOGACUGC 

3070 3080 3090 3100 5120 3120 

AAOGUftGCGG UCAC0C&3GC CGlMftOJOC AGOOJGGAOC CCACCOUCAC UAOAACCACA 

3130 3140 31SQ . 31*0- 3170 3150 

CAGACUGUCC CGCftAGACGC UGUCUCfeGO AGUCAGCGCC GAQQGOGCXC GGGUAGAGGA 

1190 32D0 3210 3220 3230 3240 

AGACUGGGCA UUUAUAGOPA UGUDDCCACtJ GGUG&GCGAG CCDCAGGAAU GUOUGACAGU 

3250 3260 3270 3X60 3250 3300 

GU/VGUACDOJ GUGAGUGCUA CGACGCAGGA GCUGOTJGGU AUGAGCUCUC ACCAGUGGAG 

3310 3320 3330 33*0 3350 3350 

ACGACCGUCA QGCUCAGGGC GOTUOOTCAAC ACGCCOGGCtJ IXSCCUGUGvG CCAGGACCAC. 

337Q 338t> 3390 3400 3410 3420 

CUOGAGUOU0 GGGAGGGAGU UOUCACCGGC COCACACACA UAGAjOGCOCA UUOOCUUttCC . 

3430 3-540 3450 3460 3470 3480 

CfcGACAAAGC AGuOGGGGG A AAAuUUCGCA UACUUAGUAG CCOA0CAGGC CACAGOGUGC 

3d3Q 3S00 ' 3510 3520 3530 3S40 

GCCAGGGCCA AAGCGCCCCC CCOGOCCUGG OACGUCAUGU GGAAGUGCUU GACUC6AC0C 

35S0 3560 3S70 3380 3SS0 3S0O 

AAGCCCACGC UUGUGGGCOC OACACCUOJC CUGUACOGUU VGGGCVCVGU UACCAACGAG 

3611? 362G. 3630 . 3:640 3c50 3560 

GUCACCCDUA CACACCOOGU GACAAAAUAC AUCGCCACAU GCAUGCAAGC UGACCUOGAG 

3670 SofiO 3S9b 3700 3710 372ft 

GUCAUGADCA GCACGDGGGU CCUGGCUGGG GGAGUCUURG CAGCOGUQGC <3G0GCZAU0GC 

373G ' 3740 3750 3760 3770 3760 

UUAGCCAOCQ CGGGUGUUUC CAUCA3JUGGC CGUUtf ACACA UdAACCAGCG AGCuGUCGUO 

37&U 3*00 381.6 3$20 3tf30 3640 

GCUCOGGACA AfiGAGGtSCOJ CUAUGAGGCU UUOGAUGAGA UGGAGGAAUG UGCCUOCAGA 

56(50 3870 3SS0 3890 3900 

GQQQCUCOCC UUGAAGAGGG GCAGCGGAUA GCCGAGAUGC UGAAGOCCftA GAUCCAAGGC 

391G 3320 3**30 3940 39S0 3960 

UuAUUGCAGC AAGCCOCUAA ACAGGCCCAG GACAUACAAC CCGCOGCGCA AGCUUOGUGG 

3570 3S»Pi) -35)90 40'JD aOCLO 4C2D 

COCAAGAUGG AGCAfcUUCUG GGCCAAACAU AUGOGCAACU UCAUAAGCGG CADUCAGOAC 

4:030 45*0 4OS0 4060 4070 4080 

C?JCGO¥©GAC DGUCAACACU GCCACQGAAC CCUGCIOTGG CUUCCAUGAU GGCAtWCAGC 

4C#t> ttSO 4350 4120 4130 4140 

GCCGCCCOCA CCACUCCGUU GWCRACUAGC ACCACCAUOC 5nJCU0AACA3 0O>3GG6GGC 
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4150 4160 4170 4160' 4150 42UO 

GGGCOGGOGU GCCAAAUUGC GOCACCOSGG GGGGCCAOXS GCUUUGUUGU CAGUGGCCOG 

- 1210 422!) 4230 S&10 4250 42S3 

GtfGGGAGCOG COGUUGGCAG CAUAGGCOUG GGUAAAGUGC UGGUGGACAU CCUGOCAGGG 

4270 • 4280 4290 4300 4310 4320 

UAOGGUGQGG GCSUOUCGGG GGCCCUOSUC GOGUUUAAGA GCftUGUCOGG OGAGAAGCCC 

•5330 43-10 . .4350 43*0 4370 4380 

UCCAUGGAGG ACGUCAUCAA OJUGCIX3CCU GGGAUUCJGU CUCCAGGOGC UCUGGUGGUG 

4390 4360 44 1 0 4420 4430 4440 

GGH3DCADCU GOGQGGOCAU T3COGCGCOGC C&DGUGC-GAC OGGGGGAAGG CGCGGOCCAA 

4450 4450 4470 4480' 4490 4500 

UGSAUG&ACA GGCOOKDCGC CCJOOGCUDOC AGAGGAAACC ACGUCGCCCC UACUCACUAC 

4510 4330 4530 434.0 4SS0 4SCO 

GOGAOQGAGU CGGAtjGCGUC GCAGOGCGDC ACCCAACUGC UUGGCUCUCU CAOJAOAACO 

4570 458G. .5350 4600 4610 4620 

AGIJCUACUCA. GGAGACllUCA. CAACUGGAUC ACGGAGGAUU GCCCCAUQQC AOGQQOQGGC 

4630 4040 4S£0 4660 4670 <i36BO 

UCGUGGOJCC GCEAUGIK5UG QGftCOGGGUC UGUACCAUCC UAACAG ACUU "0AA6A&CUGG . 

4690 47C0 "47X0 4720 4730 • 4740 

COGACCDOCA AGC3X3UUCOC AAAGAOGCCU GGCCUCCCOJ UUACCUCUUG CC?_AAAGGGG 

475D 476Q 4770 4780 4790 4300 

UACAAGGCCG UGlXSGGOCGG CAOX3GCATJC AT3GAOCACAC GAl*3CeC03G C5GGC3GCCAAC 

4810 4820 4830 4840 4650 4860 

AUCUCUGCCA ACGUCCGCUU GGGOJCUADG AGAAUCACAG GACCCAAAAC CDGCAOGAAC 

4870 " 4830 4890 4900 4910 4920 

ACCUGGCAGG GGACCUUUCC UABCAAHUGU UAUACAGAAG GCCAGOGCLFU GCCGAAACCC 

4930 0940 4550 4960 4970 4980 

GCGUUAAACU OCAAGACOGC CAUCUGGAGA. GOGGOGGCCO CAGAGUACGC GGAAGCGAOG 

4990 6000 3010 5020 5030 504$ 

CAGCACGGAU CAUAtDGCCUA UAUAACAGGG CUGAOCACUG ACAACUUAAA AGUCGCUUGC 

O ' . 

• SO50 S060 5070 5080 5030 5100 

CAACUCCCCU CUCCAGAGUO UUUCUCCUGG GUGGACGOAG UACAAAUOCA U&GGUCCGCC 

5110 '5120 5130 • 5140 5150 Bl^3 

CCCACACCAA AQCCGUUUUU CCGGGAt?GAG GUCUCGUUCA GOGUDGGGCO CAAUUCAUUU 

517 C 5180. 5190 5200. 5210 522C- 

GUCGCOGGGU CUCAGCUUOC COGUGACOCO GAGCCCCACA COSAGGUAGU GAOC'JOCAUG 

5230 *5?.40 . 5250 5280 h'£t& 5580 

CUAACAGACC CADCCCAI1AU CACGGCGGftG GCOGCAGOGC GGCGWJAGC GGGGGGGUCA 

5290 3300 5310 532:0 5330 53*10 

OCOCCAKCDG AGGCAAGCUC CUCAGCSGAGC CAGCUG0OGG OGCCAUCGO? GCGAGCCACC 

555ft £3*0 537S> 538^ SJ9P 5400 

t^CAOCAOCC AOSGURGGAC CUAWWUGUG GRCAUGGUQG AUGCCAACCU GIRJCAUGGGG 

5420 2430 54.10 54$0 S46l> 

GGCGGCGUGA UcjfCGGAUAGA GUCUGftGUCC AAAGUGGUQG LKKXJGGACUC CCUCEACUCA 

£470 5480 549& - £510 5520 

fiUGACCGAGG AAGAGGSCGA COJUGAGCCU UCftGlttCCAtf O0GAQUAUAO GCUCCGCAGG 
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5530 t^4£ 5550 5560 5570 55SO 

aaGAGGUUcc cacoggccuu accggquusg goooggcojg mjuac^occ accgoidsug 

5590 5600 5510 5W0 5630 5640 

GAAUCGBGGA AGAGGCCAGA ITOACCAACCA. COCACUGUUG €GGGCOGOGC VCbCCCCCCC 

5650 5670 5660 5690 5700 

CCCAAAAAGA OCCCGAOGCC UCCDCCAAG6 AGACGCOGGA CAGUGGGOCO GAGCGAGAGC 

5710 5720 5930 5740 5750 5760 

ACC3VBAGGAG ADGCCCUCCA ACAGCUGGCC AUCAAGCOCU UTOSCCftGCC CCOOCCAACC 

5770 5780 5730 5800 5810 5630 

GGCGAUOCAG GCX2UUUCCAC GGGGGQGGAC GCCGCCGACO CCGGCGAUCG GACftCCCCOJ 

5830 5840 5850 3860 5870 5060 

GACGAGC15GG CUCUUUCGGA GACAGGUUCU ACCUCCUCCA UGOCOCCCCU CGAGGGGQAG 

5890 5900 5910 3920 5930 5940 

CCUGGGGACC CA6ACCUGGA GOCUGAGCAG GDAGAGOJUC AACCUCCUCC CCAGGGGGGG 

S9S0 5960 5970 5980 5990 6000 

GAGGCAGOX: CCGGCUOGGA CCOGGGGOCC DGGUCUACUU GCUCCGAGGA GGAUGACUCC 

6010 6020 6030 S040 6050 6060 

otcgugugcu gojccaoguc auauuccugg accgggotjc UAAUAACTCC udgotgcccc 

60^ 6080 £390 -3100 6X10 6x2:0 

GAAGAGGAAA AGUuGCCAAU UAACUCCUUG AGCAACOCGC UGUUGCGAUA 

6X30 51*0 6,160 6*60 6170 6160 

OTWJACUGOA CUACAUCAAA GAGCGCCUCA CUAAGQGCOA AAAAGGUAAC UUUDGAUAGG 

6190 62CG 6210 6220 6230 " 6240 

AUGCAASOGC UOGACGCCUA UUAuGAUtJCA GCCODAAAGG ACA0CAAGC3 AGCGGCCUCC 

6250 -6250 6270 6260 6290 5300 

AAGGUCAGCG CAAGGCOCCO CACCOTIAGAG GAGGCGUQCC AAtftfGACCOC ACCCCACDCD 

6310 6320 5330 6340 6350 S3S0 

GCAACAUOCA AGUAUGGGOT TJGGGOCUAAG GAGGDCCGCA GCOUGUCOGG GAGGGCCGUC 

S370 6360 63^0 6400 5410 6420 

AAOGACA0CA AGUCOGDGOG GAAGQACCUC UUGGAAGACU CAC&aACftCC AAUUOCCACA 

•5430 6S*0 6450 6460 6470 64*0 

AOCAUCADGG OCAAAAAUGA GGUGUUCUGC GUCGACCCOS CCAAGGGQGG UAAAAAACCA 

6490 6500 6510 6520 6530 6540 

GCCOGOCUUA OOGUUUACCC UGACOUOQGC GOCAGGGCJCU GOGAGAAGAU GGCCC0UUAU 

6550 6360 6570 6560 6590 6600 

GAUGUCACAC AAAAGCOUCO UCAGGCGGOG ADGGQGGCOU CUUADGGCuO OCAGOACUCC 

6610 6620 6MQ 6640 6650 6660 

CCCGCGCAGC GGGUGGAGUU UCUCUUGAAG GCAUGGGOGG AAAAGAGAGA CCCXffiJQQGU 

*670 6580 6690 .6700 6710 6720 

UWUOGUAUG AX?AOCCGAUG CUUIX3ACUCA ACCGUCACUG AGAGAGACAU CAGSACOGAG 

6730 6^40 6730 6750 6773 67W) 

GAGUCCAUAU AGCAGGCCUG CUCOTJACCC GAGGAGGCCC GAACvGCCAU ACACUCGCUG 

6790 6605 6310 6820 5830. 6340 

ACUGAGAGAC UOtfttJGKSGG AGGGGCCAUG UUCAACAGCA AGGGCCAGUC CGG0GGG0AC 

6rt5& £8*0 $870 68S0 $S9G 6i>00 

abgqguubcc gcgccagogs cciwctjuacc jkxhwsuwjgg ogaacaccau cacaugcuau 
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69310 6920 6930 69^0 6SSQ 6960 

GUAAAAGCCC UAGCGGOJOG CAAGGCDGCG GGGAUAAUDG . CGCCGACGAU GCtfGGUAUGC 

69.70 6980 6990 7000 702 Q 7020 

GGOGACGACU IX3GUGGUCW CtfCAG&AAGC CAGGGGACOG AGG&GGACGA GCGGAACOJG 

7030 "JQ40 7050 7060 7G70 7080 

AGAGCCUUCA CGGAGGCUAU GACCAGGUAU OCUGCCCOJC COGGUGACCC CCCCAGACCG 

7090 7100 7110 7120 7130 7140 

GAAttAUGACC UGGAGCUAAU AACAUCOUOT UCCUCAAACG UGOCOGUQGC ACOUGGCCCA 

7150 7160- 7170 7180 \ 7190 7300 

CAGGGCCGCC GCAGAUACUA CCUGACCAGA GACCOC3\CCA COHC&AtKXSC COSGGCUGCC 

7210 7220 7230 7240 7250 7260 

UGGGAAACaO UUAGACAOIC CCCOGUCAAIJ OCAUGGCUGG GAAACAUCAU CCAGUACGCO 

727Q 7290 7290 7300 7310 7320 

CC3UVCCAOAU GGGUOCGCAtt GGOOOJGADG ACACACTUCU DCUGCAUOCD CAWGGCeCftG 

733© 7340 7350 73S0 7^70 73S0 

GACAOCCOAG ACCAGAACOJ UAACDUDGAA ADGDAOGGAD OGGOGOACUC CGtfGAGDCCO 

7390 7400 741.0 7420 7430 7440 

CUGGACCUCC CAGCXZAUAAU IKSAAflQGCKJA C&CGGGCUUG A<X5CCUUOTC UCOGCAC^CA 

7450 7460 -7470 7460 7490 7500 

UACAOJCCCC AC3GAACDGAC GCGGGDGGCU UCAGCCCUCA GAAAACUUGG GGCGCCACCC 

7510: 7520 -7S30 7540 7550 7560 

CUCAGftGCGO. GGAAGAGUCG GGCGC6DGCA GTOAGGQCGU <XCCrautt5C CCGUGGGGGG 

7570 75§0 759C 7600 7£10 7'620 ' 

AGGGCGGCCG tJUUGCGGDOG GUACCUCODC AACUGQGCGG UGAAGACCAA GCCJCAAACOC 

7630 7640 7550 7660 7670 7680 

ACCTOCUUUGC OGGAGGCACG CCUCCDGGAU UUGUOGAGUU GGttUUACGGtf CGGOGCCGGC 

7690 7700 7710 7720 773C 7740 

GGGGSOGACA UOUADCACAG OGUGOCGcGu GCCCGACCCC GCCUAUUACO CCUUAGOCUA 

.7?$Q 7760 7770 ' .7780 7790 7300 

CUCCUACTUU cOGUAGGGGU AGGCCUOJUC CTACUCCCCG CUCGAUAGAG . CGGCACACAtf 

7810 7#£0 7030 .7840 7850 7660 

UAGOTACACO CX^UAGCOAA CUGUUCGUDU UUUUITJUUUO UUUUUUUUttU UUUUUUUUUtf 

7870 7880 7890 7900 7910 7920 

DUUUUUUUUU CUUUUUOUUU UUUqUCOCUC OO0GUOCOCU UCUCAUaJUA UUCOACUUUC 

7930 7940 7950 7960 7970 7980 

UOUCOIK^SDG GCUCCAUCOU AGCCCUAGUC ACGGOJAGCU GOGAAAGGtfC CGUGAGCCX3C 

7990 8000 8010 $020 B030 - * 3040 

AUGACSJGCAG AGAGUGCCGU AACUGGUCOC UCOGCAGAUC AX3GU 
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